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EXECUTIVE SUMMARY

This mvestigation report presents the results of the field investigation conducted at the
National Iraining Center Fort Irwin, Vault 630 site. The objectives of this investigation were
to: (1) determine 1f cracks or voids exist in Vault 630 that would have allowed wastewater to
impact subsurface soils, (2) determine if soil has been impacted by wastewater leaking from
Vault 630 or its associated industrial wastewater treatment plant (WWTP) pipeline, and

(3) determine if chemicals present in soil pose a threat to human health or groundwater.

Vault 630 is locatéd within the Fort Irwin Cantonment area where the military housing and
suppott facilities exist. The area surrounding Vault 630 is used for industrial activities, including
vehicle wash rack operations and centralized storage of waste petroleum and antifieeze handled
by the base hazardous waste service contractor. Vault 630 consists of a subsurface concrete
vault that is approximately 40 feet long, 15 feet wide, and 11.5 feet deep. The vault walls and
floor are approximately 15 inches thick. As shown in as-built diagrams, Vault 630 is constructed
within a larger and deeper vault (former vault) that was closed prior to the construction of Vault
630 (SCS Engineei‘s 1982). The bottom of the deeper vault is located at approximately 13 feet
below ground surface (bgs)

This investigation included cleaning and inspecting Vault 630 to determine if cracks or voids
exist in the bottom of the vault. To evaluate soil conditions in the vicinity of Vault 630, two soil
borings were drilled adjacent to the vault, on the north side. These borings were logged at
10-foot intervals, and samples were collected to determine the vertical extent of any
contamination detected. An organic vapor analyzer (OV A) was used to screen soil samples at
10-foot intervals. If organic vapors were consistently not detected for 20 feet, then the boring
was terminated. The two borings were drilled to 41 5 feet bgs, where they were terminated
based on no visual, olfactory, or OVA evidence of contamination. A third boring was cored

through the bottom of Vault 630 to collect a soil sample directly beneath the vault.

To mvestigate if wastewater leaked from the WW P pipeline, three additional borings were

dritled along the pipeline and a soil sample was collected from each boring beneath the bottom of

the pipeline
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Soil samples fiom this investigation were analyzed for total petroleum hydrocarbons (IPH) as
gasoline (TPH-g), as diesel (1PH-d), and as motor oil (TPH-mo); semivolatile or ganic
compounds (SVOC); volatile organic compounds (VOC); polychlorinated biphenyls (PCB); and
metals. In addition to the analyses mentioned above, one soil sample was analyzed for the
following physical parameters: moisture content, grain and bulk density, total porosity, total

fluid saturation, effective permeability, and hydraulic conductivity.

TPH-d and TPH-mo were the primary chemical constituents detected in soil samples. TPH-g

and TPH-d were detected at low concentrations in the soil sample from directly below Vault
630, with TPH-g detected at 1.3 milligrams per kilogram (mg/kg) and TPH-d detected at

112 mg/kg The highest TPH concentrations were detected in samples colected adjacent to
Vault 630, with a TPII-mo concentration of 3,660 mg/kg and a TPH-d concentration of 963
mg/kg detected in the sample from 5 feet bgs. The highest concentrations of TPH are confined
between a concrete pad at the ground surface and the bottom floor of the former vault at

13 feet bgs. TPH concentrations decrease by at least an order of magnitude below the foxmer
vault, with the highest concentrations of TPH-mo and TPH-d being 680 mg/kg and 156 mg/kg
~ respectively. The TPH-mo and TPH-d concentrations detected below the former vault, are
believed to be from rainwater accumulated in the outer vault that seeped down the drilling
auger as the borehole was advanced. No TPH-g was detected in samples below the former
vanlt. Very low or estimated concentrations of TPH-mo were the only hydrocarbons detected

along the WWTP pipeline, with the highest concentration being 27 mg/kg.

PCBs were not detected in soil samples, and only very low or estimated concentrations of VOCs
and SYOCs were detected in soil samples, primarily from the boring directly beneath Vault 630
and above the outer vault floor. All VOCs and SVOCs detected below or adjacent to Vault 630
were below 1 mg/kg. All concentrations of metals were below the background metals
concentrations established for Fort Irwin  The low concentrations of VOCs and SVOCs detected
in soil samples were all below the U S. Environmental Protection Agency (EPA) Region IX

preliminary remediation goals (PRG) for residential exposure to contaminated soil.

The main area of contamination is confined above by the concrete floor of Vault 630 and
below by the concrete floor of the former vault. TPH detected below the outer vault is not

expected to present a threat to groundwater because: (1) the low concentrations of THP-mo and
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THP-d detected below the outer vault and the dense soils encountered below the outer vault
limit downward migration, (2) there is low potential for downward leaching of contaminants as
the area 1s covered by concrete or asphalt and the area receives only 4 inches of rainfall
annually, and (3) the depth to groundwater is approximately 120 feet bgs in the vicinity of
Vault 630 site. The contaminants detected adjacent to and directly under Vault 630 do not
pose a threat to human health because: (1) concrete at the ground surface and at the bottom of
Vault 630 .creates an incomplete pathway for direct contact to hydrocarbons, (2) no VOCs or

lighter TPH were detected that would present a concern for vapor migration, and (3) all

concentrations of metals were below EPA residential PRGs or within background metal soil
concentrations established for Fort Irwin, and (4) low concentrations of VOCs and SVOCs

were all below the EPA residential PRGs.

Based on the findings of the site investigation, Vault 630 should be closed in place and no further

Ivestigation be conducted at the site.
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1.0  INTRODUCTION

Tetra Tech EM Inc. (Tetra Tech) received Task Order 913N020SH from the U.S. Army Corps of
Engineers, under Contract Number GS8-10F-0076K, to conduct and report on an investigation at
Vault 630, a subsurface concrete vault that was used as secondary containment for an oil-water
separator (OWS) at National Training Center Fort hwin, California (Figures 1 and 2). This
report describes those inspection and investigation activities that were performed at Vault 630 to

facilitate vault closure. Remedial investigation activities performed at National Training Center

Fort Irwin, such as the Vault 630 mvesfigation, are conducted under the Defense Environmental
Restoration Program, Installation Restoration Program. The investigation activities were
conducted in accordance with regulatory agency guidance documents identified in the Vault 630
Work Plan (Tetra Tech 2004) because petroleum hydrocarbons were the primary contaminants of
concern, underground storage tank (UST) case closure principles were followed in evaluating the

site.

The scope of the Vault 630 investigation was to: (1) remove the steel grates and standing water
and debris from Vault 630, (2) identify if cracks or areas of staining exist where water containing
waste 01l may have leaked through the vault, (3) collect soil sample data to evahuate if a release
to the environment occurred through the vault or overflow piping, (4) grout the sampling
locations and clean the vault by pressure washing, and (5) review data to assess if the Vault 630
can be closed. Vault 630 will be closed by razing the side walls to existing grade, filling the
vault with inert material (e g. pea gravel or concrete slurry), and covering the top of the vault to

grade.

This report is organized into six sections. This section provides an introduction and discusses the
purpose of this investigation and report. Section 2.0 provides the background for this
investigation, which includes site history and physical conditions (geology and hydrogeology).
Section 3.0 describes the site conceptual model used to guide the investigation and data analysis,
and the regulatory closeout procedure for Vault 630. Section 4.0 describes the activities
conducted during the investigation and deviations from the Vault 630 Work Plan (Tetra Tech
2004). Section 5.0 describes the nature and extent of contamination at the site based on

analytical resuits obtained from the current investigation. Section 6.0 summarizes the



conclusions of the investigation based on the analytical results and provides recommendations
for closure of Vault 630. References for this report are provided following Section 6 0, and

tables and figures and Appendices A through G are presented after the references.

This report also contains six appendices. Appendix A provides the confined space entry permit.
Appendix B contains the soil boring logs for each location sampled during this investigation.
Appendix C provides a photographic log for the Vault 630 investigation. Appendix D presents
the analytical and physical parameter data for Vault 630. Appendix E contains the data

validation report. Appendix F provides the hazardous waste manifest.
2.0  SITE BACKGROUND

This section provides a physical description and history of Vault 630,

2.1 VAULT 630 SITE DESCRIPTION

Vault 630 is located in an area of industrial and training activities and near the Fort rwin
Cantonment area where the housing and support facilities are located (Figure 2). Vault 630
consists of a subsurface rectangular concrete vault measuring approximately 40 feet long, 15 feet
wide, and 11 5 feet deep. The vault walls and floor are approximately 15 inches thick. During
the site visit in June 2003, staff observed that the vault contained a 1- to 2-inch-thick layer of
paper debris and soil. No cracks were observed on the sidewalls of the vault. The vault is

currently covered on the top by three removable steel grates.

As-built drawings obtained from the vicinity of Vault 630 show that a former vault exists to the
northwest and that Vault 630 was constructed within the former vault (SCS Engineers 1982).
The drawings show a 15-inch concrete slab underlying Vault 630 and a concrete wall bounding
the southeast side of the vault. The drawings also show that the concrete below Vanlt 630 1s

located at approximately 13 feet below ground surface (bgs).

The Vault 630 site consists of the concrete vault (described below) that includes a concrete curb
around the perimeter. A former vault exists to the northwest that is now backfilled and covered
with concrete and also includes a perimeter concrete curtb. An OWS is to the north of Vault 630,

and a concrete wash rack lined with a concrete curb lies to the northeast. Northwest of the



former vault are six concrete wash bays, and an associated concrete pad is located to the west of
these wash bays (Figure 3). Also to the northwest of the Vault 630 is Building 630 that serves as
a base of operations for the Fort lrwin hazardous waste service contractor. Spent petroleum-
based products and waste antifrecze generated throughout the Fort Trwin area accumulated in the
area near Building 630. The remainder of the site is nnpaved and the facility remains an active
hazardous waste management operation. The wash rack, wash bays, and OWS are currently in

use.

Drainage on the concrete covered areas around Vault 630 is contained by the concrete curbs,

while drainage on the unpaved suifaces is uncontrolled and generally flows away from the site.

Vault 630 was used as an overflow basin for an OWS that collected rinse water from a vehicle
wash rack. The water containment system for the wash rack was designed so that if the OWS
failed to operate properly, oil-laden water would overflow through a pipe to Vanlt 630. After
repairs, the oily wastewater i the vault would be retirned to the OWS through a sump pump.
In emergency situations, if the overflow was too great for the vault, the vault was designed to
discharge to the industrial wastewater treatment plant (WWTP) through an overflow pipe at the
top of the vault. According to Jim Combe, operations manager for waste disposal at Fort Irwin,
the vault was lined with plastic or rubber, which was removed in 1989 when the vault was
cleaned and no longer used as an overflow basin for the OWS (Tetra Tech 2003). As a result,

the overflow pipe discharge line to the WWTP is also, no longer in use.

After 1989, the vault was used for secondary containment of two 5,000-gallon waste 0il and two
5,000-gallon waste fuel tanks that were located on top of Vault 630. Leaks from the tanks that

may have occurred during this time would have collected in the vault and transferred back to the

OWS through a sump pump.

Investigations of Vault 630 were performed in 1993 that included collection of confirmation
wipe samples (630W-1 through 630W-6) following decontamination of the vault and soil
samples (630S-1 and 6308-2) from below the Vault 630 Six wipe samples and two soil samples
were collected and tested for (1) volatile organics (VOCs) using methods 8020 and toxicity
characteristic leaching potential (ICLP) for selected organics using EPA methods 1311 and
8240, and (2) total recoverable hydrocarbons (IRH) using EPA method 418.1. (Smith



Environmental Technologies Corporation (Smith), 1995). One background soil sample (620B-1)
was also collected and tested for VOCs and TRHs. All VOC analyses for the soil samples were
below the laboratory minimum detection limits and TRH results were all below 100 mg/kg.
Table 1 summarizes all the sample results from the 1993 investigation by Smith. Figure 3 shows

the locations of these previous investigation samples.

Oily wastewater may have leaked through cracks in the vault, or along the WWTIP pipeline

system, to the underlying subsurface soils. Because the vault received oily wastewater, common

constituents of waste oil, including metals, semivolatile organic compounds (SVOC),
polychlorinated biphenyls (PCB), total petroleum hydrocarbons (TPH), and volatile organic
compounds (VOC), may have been released, which could create a risk to human health or

underlying groundwater.
2.2 PHYSICAL SETTING
- Vault 630 is located within the industrial/training facilitics area at Fort rwin (Figure 2).

Vault 630, the former vault to the northwest, and the wash rack to the northeast are each
covered with concrete and surrounded by a concrete cutb perimeter. The remainder of the
site is unpaved (Figure 3). Surface drainage on the concrete surfaces or in Vault 630 is
contained by the concrete curb perimeter. The unpaved portions of the site are generally flat,
but surface flow is generally away from Vault 630. The WWTP pipeline is active and is
located approximately 14 feet bgs.

The following sections summarize the climate and meteorology of the Fort Irwin area, regional
and site geology and hydrogeology, groundwater flow in the Fort Irwin Basin and recharge, and

the geology encountered in the current mvestigation.

2.3.1 Climate and Meteorology

The semi-arid climate of the Fort liwin area is typical of the Basin and Range geomorphic
province in general and of California’s Mojave Desert in particular. Rainfall is infrequent,
temperatures are warm to hot with large seasonal diurnal ranges, relative humidity is low, and

clear skies predominate. Temperatures vary from a mean winter maximum of 60 °F to a mean



winter minimum of 32 °F in January and a mean summer maximum of 106 °F to a mean
summer minimum of 73 °F in July. Annual precipitation is approximately 4 inches, falling
mostly from November through March, with more than half of the precipitation falling from
December to February. Sporadic rainfall may occur from thunderstorms forming in the

summer months.
2.3.2 Geology of Fort Irwin Basin

- ————Meountamous areas that consist predominately of igncous and metamorphic rocks surround the —————— —
Irwin Basin (Yount and others 1994), Miocene volcanic rocks, consisting of basalt, andesite,

thyolite, and tuff, make up the mountainous arcas on the northern and western sides of the basin.

Jurassic plutonic rocks (Quartz Monzodiorite) also outcrop on the northern and western sides of

the basin. Mountains on the southern side of the basin are characterized by Jurassic plutonic

rocks (Quartz Monzodiorite) as well as Cambrian to Late Proterozoic Marble. Metamorphic

rocks, consisting of schist, gneiss, and amphibolite, outcrop in the mountainous areas on the

eastern side of the basin.

The floor of the Irwin Basin is covered with as much as 950 feet of unconsolidated alluvial
deposits (Densmore and Londquist 1997, Densmme 2003). The deposits consist of older alluvium
of late Tertiary to Quaternary age and younger alluvium of Quaternary age. Alluvial fan deposits
consist of sand, gravelly sand, and sandy gravel eroded from the adjacent mountain fronts. Other
Quaternary units in the Irwin Basin consist of Holocene wash deposits (sand and sandy gravel)
associated with intermittent streams; colluvial deposits from talus and rockfall areas of mostly
gravel; spring deposits that are made of carbonate-cemented silt and sand; and eolian (windblown)

deposits made of fine- to medium-grained sand.
233 Hydrogeology of Fort Irwin Basin

Irwin Basin is a nearly closed aquifer system that is linked to the Langford Basin to the
southeast by an unnamed wash near Garlic Springs, with boundaries along the margins of the
Irwin Basin proper (Densmore 2003). Furthermore, the U.S. Geological Survey (USGS)
groups geologic units of the lr'win Basin region into the following two categories based on

their hydrogeologic characteristics: water-bearing and non-water-bearing. Water-bearing units



were subdivided into an upper aquifer (unconfined) and a lower aquifer (confined) (Densmore
2003). The upper aquifer comprises the saturated part of the younger unconsolidated
Quaternary alluvium and is up to 200 feet thick in the west-central part of the basin. The lower
aquifer is a maximum of 600 feet thick and comprises older Quaternary semiconsolidated
alluvium. Data collected during aquifer testing at wells located within the Irwin Basin
indicated that the hydraulic conductivity of the aquifer ranges from 1 to 25 feet per day
(Densmore 2003).

Available information indicates that the alluvial aquifer of Fort Trwin Basin is characterized by
unconfined conditions (Densmore 2003). The saturated zone of Fort Irwin Basin generally
begins at a depth of between 100 and 300 feet bgs (approximately 2,300 and 2,000 feet above
mean sea level). At the Vault 630 site, groundwater is approximately 120 feet bgs. A
potentiometric surface map was constructed based on preliminary water level measurements
collected by USGS from wells located in Fort Irwin Basin (USGS 2000) and groundwater
elevation data collected in March 2005, by USGS and obtained from Fort Irwin staff,
confirmed the depth to groundwater in the area to be approximately 120 feet bgs. Groundwater
flow is generally toward the center of the basin, and the lowest groundwater elevations occur
in the center of Fort Irwin Basin, near the Vault 630 site, where periodic pumping reportedly

has created depression in the water table (Densmore 2003).

In the Fort Irwin Basin, groundwater from wells unaffected by artificial recharge does not
contain measurable concentrations of tritium (Densmore and Londquist 1997). Therefore, it was
concluded that recharge through precipitation is an insignificant portion of the water budget in

the Fort Trwin Basin (Densmore 2003).
2.34 Geology Encountered in Vault 630 Investigation

Soils observed in the borings drilled adjacent to Vault 630 and in borings drilled adjacent to the
pipeline to the WW'TP consisted of sands, silty sands, and gravelly sands to the total

explored depth of 41 .5 feet bgs. During drilling, groundwater was not encountered in this
investigation. Standard penetration test blow counts in the soils from 14 to 41.5 feet bgs

measured greater than 50 blows per 12 inches, indicating very dense soil.



3.0 ENVIRONMENTAL PROBLEM FORMULATION

This section describes the site conceptual model for Vault 630 and the regulatory framework at

the site.
3.1 SITE CONCEPTUAL MODEL

A site conceptual model for Vault 630 is presented on Figure 4. The site conceptual model

was developed to: (1) facilitate an understanding of the physical characteristics, historical

operations, and contaminant release mechanisms associated with Vault 630; (2) guide the site
characterization activities; and (3) assess fate and transport mechanisms associated with past

releases discovered during the site characterization.

Vault 630 1s constructed within a former vault as shown on Figure 4. This former vault floor is
approximately 13 feet bgs. Vault 630 was used as an overflow basin for an OWS associated with
the vehicle wash rack. After discontinuing its original use around 1989, the vault was used as

secondary containment for aboveground storage of waste oils and waste fuel.

Releases from Vault 630 may have occurred due to cracks or voids in the concrete floor, or leaks
along the overflow piping that extended from the vault and discharged to the WWTP. Releases
from the vault could spill on to the concrete foundation of the former vault, and cracks in this
concrete structure may allow further downward migration. Migration in the vadose zone due to
leaks from the piping or below the subsurface concrete structure would be limited by very dense

alluvial deposits composed of varying amounts of silt, sand, and gravel.

The transport mechanisms for downward migration of contaminants released from Vault 630
would have been (1) via downward movement of wastewater collected in the vault during its
original operation, or (2) from rainwater that accumulated in the vault during the time that the
vault was used for secondary contaminant. Depth to groundwater in the area of Vault 630 is
approximately 120 feet bgs. Because Vault 630 is no longer used and sediments and liquids
accumulated in the vault were removed during its cleanout as part of the field investigations, no

further potential exists for release of contaminants from 630 vault.




Site characterization focused on assessing: (1) the types of contaminants that may have been
released from Vault 630 during its operation, and (2) the extent to which these contaminants

may have or will migrate. As a result, the investigation focused on the following two principal

questions.

1. Do chemical concentrations present in soils beneath Vault 630 or the associated
WWTP piping present a concern for direct exposure based on soil screening criteria?

2. Do chemical concentrations present in soils below Vault 630 and the former vault or

. theassociated WWTIP piping present a threat to groundwater?

Because Vault 630 was used to hold wastewater from OWS overflow and for secondary
containment for waste oil, samples collected during site characterization were analyzed for a
wide range of chemicals. Analyses performed included VOCs, SVOCs, PCBs, pesticides,
metals, and TPH as gasoline (TPH-g), TPH as diesel (TPH-d), and TPH as motor oil (IPH-mo).

3.2 REGULATORY FRAMEWORK

Petroleum hydrocarbons are the primary chemicals of concern at the site, and TPH were
evaluated using Water Board guidelines for assessing TPH at UST sites (Water Board 2004).
Other organic chemical constituents (VOCs, SYOCs, PCBs, and pesticides) and metals detected
in soil samples were compared with U.S. Environmental Protection Agency (EPA) Region IX
preliminary remediation goals (PRG) (EPA, 2004) to assess potential concerns for exposure to
chemical concentrations detected in soil samples. Although the area is used for industral
activities, residential PRGs were selected for screening because they are more comprehensive

and therefore more protective.

Whether the Vault 630 site qualified for closure was evaluated using the Water Board’s fact
sheet on petroleum hydrocarbon cleanup approach to soils (Water Board 2004). Results of this

evaluation are presented in Section 5.0.
4.0  INVESTIGATION ACTIVITIES AT VAULT 630

This section summarizes the field investigation activities. These activities included: (1) cleaning

and inspecting Vault 630, (2} performing utility clearance and selecting soil boring locations, (3)



drilling and lithologic logging of five soil borings, and (4) collecting soil samples from the five

borings. Photographs taken during the investigation activities are included in Appendix C.
4.1 VAULT 630 CLEANING AND INSPECTION

Precision Sampling of Richmond, Califotnia, cleaned and inspected Vault 630 under the
supervision of Burleson Consulting and the US Army Corps of Engineers. Prior to cleaning, the
steel grates covering Vault 630 were removed by hand. The grates were retained and used to

cover the vault at the end of the cleaning and inspection._After removing the grates, Precision

Sampling installed two blowers at the southwest end of the vault to force fresh air into the vanit.
The atmosphere of the vault was then tested for confined space entry. Based on the test results, it
was established that the vault atmosphere was unacceptable for non-petmitted confined space
entry and Precision Sampling obtained a confined space entry permit. This permit is included as
Appendix A to this report. The vault was accessed using a permanent ladder mounted on the
vault wall. Additionally, Precision Sampling staff that entered the vault wore a harness and was
tied to a rope above the vault to comply with procedures for confined space entry at Fort frwin.
Equipment necessary to perform the cleaning was lowered into the vault using a tripod-mounted

winch and safety cables.

Approximately 2,900 gallons of rainwater that had recently collected in the vault was removed
using a trailer-mounted vacaum pump and a 500-gallon storage tank. Rainwater may have
accumulated in the vault directly through the opening at the top of the vault or through seams or
cracks in the vault sidewalls that allow infiltration. Following the removal of rainwater, debris and
sludge inside the vault were shoveled to the eastern corner of the vault and vacuumed up to the
storage tank Following the removal of the debtis, the vault was washed using a pressure washer.
The vauit wash water and the 2,900 gallons of rainwater were pumped into the adjacent wash rack
for disposal. The 500 gallons of sludge, debris, and final rinsate was transported to the biofarm at
the Fort Irwin Landfill on December 7, 2004. After pressure washing, the vault was inspected for
areas of cracks or voids. The inspection revealed that portions of the gasket material that sealed the
1.25- to 2-inch-wide gap between the vault walls and the floor were missing in the northern,
eastern, and western corners of the vault. Once the cleaning and inspection were complete, the steel

grates were returned to the vault and secured for safety.



4.2 UTILITY CLEARANCE AND SELECTION OF SOIL BORING LOCATIONS

Johnson Control marked the underground utilities surtounding Vault 630. Several water lines
and electrical lines were located just southwest and southeast of the vault, including a high
voltage clectrical line. Fort Irwin prohibits drilling within 6 feet of an electrical line; therefore,

no borings could be located on the southwest, south, or southeast sides of the vault

Soil borings were located and dnilled to assess the impact to soil adjacent to and below Vault 630

—and below the WWTP pipeline

Two soil borings (SBO1 and SB02) were located within approximately 5 feet adjacent to the
northwest side of Vault 630 (Figure 5). These boring locations were chosen to assess the vertical
extent of contamination that may have migrated from Vault 630. Additionally, one soil sample
was collected from beneath Vault 630 at boring (SB04). The sample was collected by coring
though the concrete floor of Vault 630 and sampling the soil below. This sampling location was
chosen to assess if wastewater stored in Vault 630 had impacted the soil directly beneath the

vault.

Three additional soil borings (VEO1, VE02, and VEO03) were located along the pipeline that leads
to the WWTP (Figure 5) Soil borings VEOI and VEO2 were placed adjacent to a manhole along
the pipeline, where the line turns 90 degrees to the southeast. The third boring, VE03, was

placed approximately 20 feet further southeast along the pipeline. These borings were completed

to assess if the pipeline had leaked and impacted surrounding soil.

4.3 SOIL BORING LOGGING AND SAMPLING

Field activities took place on December 8 and December 9, 2004. Soil borings SBO1 and SB02
were drilled to 41 5 feet bgs using hollow-stem auger drilling equipment. The soil borings
were drilled by Cascade Drilling of Los Angeles, California. The Vault 630 Work Plan stated
“sampling at each location will continue until a fninimum of 20 feet of “clean” soil has been
observed (through field screening) below the level of obvious contamination, o1 a maximum
depth of 80 feet bgs has been reached” (Tetra Tech 2004). Using this protocol, the borings
were terminated at 41.5 feet bgs because nd visual, olfactory, or organic vapor analyzer (OVA)

detections were noted below 20 feet bgs.
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Soil 1‘bon'ngs VEO1, VEO2, and VE03 were dnilled to 19.5 feet bgs using hollow-stem anger
drilling equipment. Borings VE01 and VEO2 were drilled within approximately 3 feet of the
manhole associated with the WWTP pipeline, and boring VE03 was completed approximately
20 feet southeast of the manhole adjacent to the WW TP pipeline. Soil samples were collected
at the bottom of each boring. A fourth boring was drilled approximately 2 feet southwest of
the manhole, but was terminated at 15 feet bgs due to drilling equipment refusal, which was
assumed by the driller to be concrete. No samples were colleted from this boring. Borings

VEO1, VEO2Z, and VEO3 contained orange-brown, dense gravelly sand and sand to

approximately 15 to 16 feet bgs. This sand was undetlain by very dense, light brown gravelly
sand to the total explored depth of 195 feet bgs.

Hard drilling conditions were encountered at depths ranging from 14 to 41 5 feet bgs in
borings SB01, SB02, VEO1, VE02, and VEO3. Prior to drilling borings SB01 and SB02, 10-
inch diameter holes were cored through the concrete. Underlying the concrete, borings SB01
and SBO2 contained light brown, pooily graded {ill sand and sandy gravel to approximately 13
feet bgs. The lower 3 to 9 fect of fill in boring SBO1 contained petroleum odor and staining.
In boring SB02, a gray sludge was encountered at 13 feet bgs. A 6-inch concrete floor of the
former vault was encountered at approximately 13 feet bgs. Native soil, consisting of brown,
poorly graded dense sand, was encountered below the former vault to approximately 25 feet
bgs. This soil was underlain by very dense poorly graded sand, gravelly sand, and silty sand to

the total explored depth of the boring at 41 5 feet bgs.

Photoionization (PID) readings in boring SBO1 measured 5 parts per milling (ppm) and § ppm
at 5 and 10 feet bgs, 1espectively. PID readings from 15 feet bgs to the bottom of the boring,
and below the concrete of the former vault, measured from 0 to 0.5 ppm. PID readings in
boring SB02 were 3 ppm and 2 ppm at 5 and 10 feet bgs, respectively, and decreased to O ppm

below the concrete of the former vault to the bottom of the boring.

Soil boring SB04 was drilled through the bottom of Vault 630 using an electric coring device.
Twenty-four inches of concrete was removed from the bottom of the vault. Following the

concrete removal, a sample was collected of a sludge type material between Vault 630 and the
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former vault. The concrete of the former vault was encountered approximately 1 foot below

Vault 630. The locations of the soil borings are shown on Figure 5.

Thirteen soil samples were collected from the borings. Sample analyses are described in
Section 4.4. Appendix B presents the complete soil boring logs, and Section 2.3.2 describes

the lithology observed during drilling.

4.4 SOIL SAMPLE ANALYSES

Nine soil samples were collected fiom borings SB01 and SB02 for laboratory analysis during
field investigations. Four soils samples were collected between 0 and 13 feet bgs (above the
former vault), and five additional soils samples were collected beneath the former vault.
Additionally, one sample was collected from boring SB04, directly beneath Vault 630 and
above the former vault. OV A readings from this boring indicated that contamination was

present directly beneath Vault 630.

One soil sample was collected from each of the three borings VEO1, VE02, and VEO2. The three
samples were collected at 18 feet bgs becanse the bottom of the discharge pipe is located at
approximately 15 feet bgs. The depth of the pipeline was determined by lowering a tape

measure into the manhole located northeast of the wash rack.

After the samples were collected, they were immediately stored in a cooler packed with ice.
Chain-of-custody forms were completed and accompamed the samples following collection,
during transport by the courier, and at receipt by the analytical laboratory. The chain-of-custody
forms are included at the end of Appendix D

Table 2 presents the sample analysis matrix. Samples were analyzed for VOCs, SVOCs, TPH,
PCBs, and metals by Applied Physics & Chemistry Laboratory (APCL) of Chino, California.
Physical properties, such as soil porosity, density, and permeability were analyzed by PTS

| Laboratories, Inc., of Santa Fe Springs, California. Table 3 summarizes the PCB, SVOC, TPH,
and VOC results, and Table 4 presents the metals results. The complete set of laboratory

analytical data is presented in Appendix D
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The chemical data presented in this report are validated and definitive. Laboratory Data
Consultants, Inc, of Carlsbad, California, performed the analytical data validation. The data
validation was performed in accordance with guidelines set forth in the EPA Functional

Guidelines (EPA 1994a, 1994b). The validation report is presented in Appendix E.
4.5 INVESTIGATION-DERIVED WASTE

Investigation-derived waste was collected, stored, analyzed, and disposed of according to

guidelines identified in the Vault 630 Work Plan (Tetra Tech 2004). The Vault 630 liquid

contents and the vault wash water were pumped into the wash rack for disposal. Sediment and
sludge removed from the bottom of Vault 630 was transported via a vacuum truck to the Fort
Irwin disposal facility. A sample of the vault wash water was collected and sent to APCL for

analyses of VOCs, SVOCS, and puigeable and extractable TPH.

In total, 10 55-gallon drums were used to contain investigation-derived waste: 8 drums for soil
cuttings and 2 drums for decontamination water. A composite sample was collected from the
drums containing soil cuttings and sent to APCL for analyses of VOCs, SVOCS, purgeable and
extractable IPH, and reactivity, corrosiveness, and ignitability. A water sample fiom the
decontamination water was also sent to APCL with the same analyses except for reactivity,

corrosiveness, and ignitability.

On March 8, 2005, the soil drums and the drums containing decontamination water were sent to
DK Environmental in Vernon, California, a Fort Irwin contractor and licensed off-site disposal

facility. The hazardous waste manifest is presented in Appendix F.
4.6 DEVIATIONS FROM VAULT 630 WORK PLAN

The Vault 630 Work Plan proposed drilling four soil borings adjacent to Vault 630 (Tetra Tech
2004). Two semi-vertical borings were proposed to investigate the vertical extent of potential
contamination below the edge of Vault 630, and two slant borings were proposed to characterize

soils directly below Vault 630

I'wo borings were originally proposed on the southeast side of Vault 630, but due to the utilities

present and Fort Irwin regulations regarding drilling adjacent to utilities, borings could only be
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performed on the north/northwest side of the vault. In addition, a boring was completed within

the vault.

Due to phyéical constraints as well as the very dense soils encountered, no angled borings could
be completed. An angled boring was attempted adjacent to VLI630-SB01, but due to the dense
soils encountered, and the concrete encountered at 13 feet bgs, the boring could not be
completed. Therefore, all borings were drilled vertically adjacent to Vault 630. In total, three

borings were completed adjacent to Vault 630, instead of the four borings proposed in the Vault

630 Work Plan (Tetra Tech 2004). However, a fourth boring was completed within the vault. In
addition, although one boring was located directly below Vault 630, the other three boring were

located directly below the former vault.

As described in the Vault 630 Work Plan (Tetra Tech 2004), a gh pressm'e vacuum excavation
device was proposed to be used to expose the side of the WW TP pipeline and a hand augex
would be used to collect a sample approximately 6 inches below the pipe. However, because the
pipe was located at 15 feet bgs, well below the reach of the vacuum excavation device, the
hollow-stem auger drill rig was used to collect samples beneath the pipeline Because of the size
of the drill rig and the restricted access to the area caused by the wash rack and a chain link
fence, the borcholes were installed approximately 3 feet away from the WWTP pipeline and the

manhole.

Fate and transport modeling was originally considered to assess the potential for releases from
Vault 630 to migrate to groundwater. However, Vault 630 was constructed within a larger
former vault, which would contain waste released from Vauit 630, THP concentrations detected
outside the former vault were considered low, and depth to groundwater is over 200 feet. Asa
result, fate and transport modeling was not required to assess the impact of chemical

concentrations in soil on groundwater.
50 INVESTIGATION RESULTS AND VAULT 630 CLOSURE EVALUATION

This investigation and subsequent data analysis focused on determining if contaminants were
present in soil below Vault 630 and, if so, what is the potential threat to human health via direct

contact and to groundwater via vertical migration.
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The chemical and physical parameter results from this investigation are presented below. TPH
data are presented on Figure 6. All detected chemicals from this investigation are presented on
Iables 3 and 4. Appendix D contains a complete summary of all the chemical and physical

parameter data from this investigation.

5.1 TOTAL PETROLEUM HYDROCARBONS AND BENZENE, TOLUENE,
ETHYLBENZENE, AND XYLENES

The highest TPH concentrations are present between 5 to 10 feet bgs northwest and adjacent to

Vault 630, within the fill material contained by the former vault. As discussed below,
concentrations of TPH are significantly lower below the concrete of the former vault located at

13 feet bgs.

TPH-d and TPH-mo were detected in soil sampies collected from borings SBO1 and SB02.
Within the former vault, TPH-d was detected at concentrations ranging from 14 2 milligrams per
kilogram (mg/kg) (boring SBO2 at 40 feet bgs) to 963 mg/kg (boring SBO1 at 5 feet bgs).
TPH-mo was detected at concentrations ranging from 57.9 mg/kg (boring SB02 at 35 feet bgs) to
3,660 mg/kg (boring SBO1 at 5 feet bgs).

As noted in Table 3 and on Figure 6, TPH-d and TPH-mo concentrations below the former vault
are at least an order of magnitude lower than concentrations in the samples collected within the
former vault. The highest TPH-d and TPH-mo concentrations below the former vault were 156
mg/kg and 680 mg/kg, respectively (boring SBO1 at 40 feet bgs). The probable source of TPH
contamination detected beneath the floor of the former vault is TPH-impacted fill materials and
accumulated rain water encountered above the former vault and carried below the former vault
after the concrete floor was drilled through and the boring was advanced deeper. These bore
holes were sealed after completion of sampling. Field observations and site conditions that

support this determination inchide:

e (rey sludge is noted in log SB0O2 above the concrete of the outer vault. This same grey
sludge 1s noted as being at the “top of the sample interval” at the sample depths of 30 and
35 feet.

¢ lLog SBO2 shows the sample intervals at the 20, 30, and 35 foot depths were only “wet at
the top of the sample interval”. This indicates the native formation was not wet and that
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the liquid limited to the top of the interval is likely due to seepage down the auger as the
borehole was advanced.

e Drilling conditions were very hard and soils are densely packed indicating limited ability
for liguid or sludges to migrate to depth. For example, most sample intervals below the
outer vault concrete had blow counts of 50 which only advanced the samplers 4 to 6
inches. Also, as noted in the logs and narrative in section 4.3, the formation contained
very dense layers of sands, gravely sands, and silty sands.

o The lithologic conditions at Vault 630 are similar to FTIR-027 based on the drilling
conditions and field logs. The vadose zone and transport modeling done for FTIR-27
indicated very limited potential for downward migration TPH (including the more mobile

Tighter TPH fiactions).
TPH-d and TPH-g were both detected in boring SB04 in sludge-like samples collected between the

floor of Vault 630 and the underlying floor of the former vault at concentrations of 112 mg/kg and
1.3 mg/kg, respectively. No TPH-mo was detected in this boring.

Only low and estimated concentrations of TPH-mo were detected in borings VEOI and VEQ3 at
269 mg/kg and 7.7 J mg/kg respectively. The J qualifier indicates that the concentration of
7.7 mg/kg is estimated and between the laboratory practical quantitative limit and the method

detection limit. No TPH-d or TPH-g was detected in samples from any of these borings.

Benzene, toluene, cthylbenzene, and xylenes were only detected at low or estimated
concentrations in this investigation, primarily in the sample collected beneath Vault 630

(Table 3). All benzene, toluene, ethylbenzene, and xylenes concentrations detected were below
the residential PRG screening criteria. Although the Vault 630 area is used for industrial
operations, all detected concentrations were compared with EPA residential PRGs (EPA, 2004)
because of the low concentrations detected or estimated. Both the residential and industrial EPA

PRGs ate show in Table 3.

5.2 POLYCHLORINATED BIPHENYLS, SEMIVOLATILE ORGANIC
COMPOUNDS, VOLATILE ORGANIC COMPOUNDS, AND METALS

No PCBs were detected during this investigation

Very low and primarily estimated concentrations of SVOCs and VOCs were detected in the
sample from boring SB04 collected directly below Vault 630 and above the outer vault floor
(Table 3). All of the detected chemicals were below the residential PRGs. Both the residential
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and industrial EPA PRGs are show in Table 3. Additionally, the constituents detected below
Vault 630 are confined between Vault 630 and the former vault

Metals detections in this investigation were also all below the EPA residential PRGs except for
arsenic, which ranged in concentrations from 1.7] mg/kg to 4.9 mg/kg, but was within the
background upper tolerance limit (95 percent) of 9.14 mg/kg (Parsons 1996) Metals detections
are presented in Table 4, along with the EPA residential and industrial PRGs and background

metals values for Fort rwin. _

5.3 VAULT 630 CLOSURE EVALUATION

Based on the analytical data collected during this investigation, Vault 630 has been evaluated for
closure using the Water Board UST criteria for TPH constituents and using EPA Residential
PRGs for other chemical constituents. The Water Board states the following in a fact sheet on

petroleum hydrocarbon cleanup approach to soils:

“Board staff’s experience in the Lahontan region has found that sites with lighter
fractions of petroleum hydrocarbons (C;-Cys) in dry climates must have at least a
50-foot separation from the highest historical ground water table. Sites with heavier
fractions of petroleum hydrocarbons (heavier than Cy) must have at least a 25-foot
separation from the highest historical ground water. Sites that meet these criteria are
allowed to have higher soil concentrations remaining at closure” (Water Board 2004).

Vault 630 qualifies for closure under these criteria because (1) the primary chemicals detected
are heavier hydrocarbons and (2) the depth to groundwater is approximately 120 feet bgs. The
highest concentrations of petroleum hydrocarbons detected in this investigation are above and
contained by a former conciele vault. The detected concentrations of TPH at the 41 foot depth
are likely due to seepage from within the outer vanlt when the concrete floor of the outer vanlt
was penetrated during drilling as described in section 5.1. This hole in the outer vault concrete

floor was grouted and sealed after completion of the boring to prevent any further seepage.

Groundwater in the area 1s currently at approximately 120 feet below ground surface. As a result,
the Army does not believe the petroleum concentrations detected in soil samples below the outer

vault that resulted from downward seepage durning the soil boring present a potential threat to
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groundwater. In 1999, USGS studies estimated the groundwater may rise up to 65 feet in the
center of the basin and 10 feet in the eastern arca near the waste water treatment plant. As a
result, the groundwater table is not assumed to rise to a level to mobilize these low
concentrations of hydrocarbons. In addition, TPH repotted at 41 feet 1s believed to have occurred
due to the drilling and these concentrations in deeper soils are well below those that would be

considered mobile in soil and migration of the TPH in soil is unlikely.

In addition, all VOCs and SVOCs detected were well below the EPA 1esidential PRGs and no

VOCs or lighter fraction hydrocarbons were detected that present a vapor migration concern in
the Vault 630 area. Metals concentrations detected in soil samples were all below the 95 percent
upper tolerance levels established for background concentrations at Fort Irwin area (Parsons
1996). Except for arsenic, all metals concentrations were below EPA residential PRGs. Arsenic
concentrations, although above EPA PRGs, are all below the background concentration

established at Fort Irwin.
6.0 CONCLUSIONS AND RECOMMENDATIONS

This section presents the conclusions of the Vault 630 investigation based on the analytical

résults, and the recommendations for closure of Vault 630.

6.1 CONCLUSIONS

Presented below are the conclusions for the Vault 630 investigation as they pertain to the

following two principal guestions asked in this investigation:

Do chemical concentrations present in soils below Vault 630 or the associated WWTP pipeline
present a concern for direct exposure based on soil screening criteria?

Chemical concentrations present in soils below Vault 630 or the associated WWTP pipeline do
not present a human health concern based on direct exposure to the soil for the reasons listed

below.

e The TPH zone of contamination was detected in fill soil within the former vault,
which is covered with concrete at the surface, preventing direct contact and
migration.
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Concentrations of VOCs and $VOCs detected in so1l were below the EPA residential
PRGs; therefore, they are not a threat to human health.

Concentrations of metals detected in soil samples were all below EPA residential
PRGs except for arsenic, which is within the background upper tolerance himats
established for Fort Irwin.

VOCs are not present in subsurface soils at concentrations that would present a threat
for vapor migration. No appreciable VOCs were detected in soil samples, and results
of field screening during drilling activities also indicated low to no field instrument
responses for VOCs.

Soil samples collected along the WWTP pipeline indicated that there has not been a
release of contaminated wastewater to soil from the pipeline.

Do chemical concentrations present in soils below Vault 630, the former vault, or the
associated WWTP piping present a threat to groundwater?

Chemical concentrations present in soils below Vault 630, the former vault, or the associated

WWTP piping do not present a threat to groundwater for the reasons listed below.

TPH present in soils adjacent to and beneath Vault 630 are primarily heavier
hydrocarbons (diesel and motor oil range) and are not considered as mobile as lighter
hydrocarbons.

Concentrations of petroleum hydrocarbons detected below the former vault were at
least an order of magnitude less than those detected above the vault and detected at
low concentrations for THP-mo and TPH-d

The site meets Water Board criteria for a 25-foot separation of heavier fraction
petroleum hydrocarbons present in soil because groundwater in the area 1s greater
than 120 feet bgs and low concentrations of TPH-d and TPH-mo detected at 41 feet
bgs are due to seepage from the former vault during drilling

Mobility of contaminants present in soil is severely restricted due to the low residual
concentrations, the concrete associated with the former vault, concrete at the surface
prohibiting mfiltration into the contaminated zone, dense soils, and low soil
permeability.

The source of contaminants and the transport mechanisms for continued vertical
nrigration have been removed because Vault 630 is no longer in use and sediment and
accumulated wastewater in the vault has been removed.
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6.2 RECOMMENDATIONS

The Vault 630 site meets the Water Board requirements for hydrocarbons left in soil for a UST
site. Therefore, no further action is required at the Vanlt 630 site because residual petroleum
hydrocarbon contamination in soils does not present a threat to direct human contact or to
groundwater  VOCs were not present at the site at levels that are a threat for vapor migration. In
addition, concentrations of all other chemical compounds detected in soil were below either the

established background concentrations for metals at Fort Trwin or the EPA residential PRGs for

direct exposure to soil contaminants. Vault 630 should be closed in place to prevent future
collection of rainwater that could act as a mechanism for leaching of the heavy-end petroleum

hydrocarbons present beneath the vault farther downward.

Fort Irwin will complete an operational closure of the inactive Vault 630 described in the report.
The facility where Vault 630 is located will continue as an active hazardous waste management
operation. Fort Irwin plans to closure vault 630 by filling the vault with an inert material (e g.

pea gravel or concrete slurty), razing the side walls to existing concrete pad grade, and covering

top of vault to grade.
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TABLE 2

SAMPLE ANALYSIS MATRIX
VAULT 630 INVESTIGATION
NATIONAL TRAINING CENTER FORT IRWIN
Total and Reactivity,
Total Effective Corrosivity,
Sample Field Depth TPH- TPH- Metals | Organic Soil Bulk TPH and
Identification No. Identification No. Type (feet hgs) | Matrix | Purgeables | Extractables | VOCs [SVOCs| PCBs [ (CAM 17) | Carbon | Poresity | Moisture | Density | Permeability | Fractions | Ignitability
100-VLT630-001 VLT630-5B01-5 Field Sample 5 Soil X X X X X X
100-VLT630-002 VLT630-SB01-10 Field Sample 10 Soil X X X X X X
100-VLT630-003 VLT630-SB01-20 Field Sample 20 Soil X X X X X X
100-VLT630-005 VLT630-SB01-40 Field Sample 40 Soil X X X X X X
100-VLT630-009 VLT630-SB02-5 Field Sample 5 Soil X X X X X X X X X X X X
100-VLT630-010 VLT630-SB02-10 Field Sample 10 Soil X X X X X X
100-VLT630-011 YLT630-SB02-15 Fieid Sample 15 Soil X X X X X X
100-VLT630-012 VLT630-SB02-35 Field Sample 35 Soil X X X X X X
100-VLT630-013 VLT630-SB02-40 Field Sample 40 Soil X X X X X X
100-VLT630-023 VLT630-8SB04-0* Field Sample 0* Soil X X X X X X
100-VLT630-025 VLT630-VEQ1-18 Field Sample 18 Soil X X X X X X
100-VLT630-026 VLT630-VE02-18 Field Sample 18 Soil X X X X X X
100-VLT630-027 VLT630-VEO3-18 Field Sample 18 Soil X X X X X X
100-VLT630-017 Wash Water Vault IDW Profiling N/A Water X X X X X X
100-VL.T630-018 | Soil Cuttings Composite | IDW Profiling N/A Soil X X X X X X X
100-VLT630-018 | Soil Cuttings Composite | IDW Profiling N/A Soil X X X X X X X
100-VLT630-019 Decontaminated Water | IDW Profiling N/A Water X X X X X X
100-VLT630-020 Trip Blank 1 Field QC N/A Water X X
100-VLT630-021 Trip Blank 2 Field QC N/A Water X X
100-VLT630-022 Equipment Rinsate 1 Field QC N/A Water X X X X X X
100-VLT630-028 Equipment Rinsate 2 Field QC N/A Watetr X X X X X X
100-VL'T630-024 Field Blank Field QC N/A Water X X X X X X
Notes:
* Collected adjacent to and beneath Vault 630
bgs below ground surface
CAM 17 California Assessment Manual 17; includes antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, fead, mercury, molybdenum, nickel, selenium, silver, thalium, vanadium, zinc
IDW Investigation-derived waste
N/A Not applicable
PCB Polychlotinated biphenyl
QC Quality control
SvVocC Semivolatile organic compound
IPH Total petroleum hydiocarbons
vocC Volatile organic compound
X Analysis conducted
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TABLE 3

SOIL ANALYTICAL DATA
TPH, YOCs, AND SVOCs
VAULT 630 INVESTIGATION
NATIONAL TRAINING CENTER FORT IRWIN, CAL IFORNIA

Point 1dentification No.:

VLTI630-SB01

VLT1630-SB02

VLI630-SBo4

Sample identification No.:| 100-VL.T630-001 | 160-VL.T630-802 | 100-YLT1630-003 | 100-VL1630-005 | 100-VLT630-009 | 100-VLT630-010 | 100-VLT1630-011 | 100-VL.T630-012 { 100-VLT630-013 | 100-VLI630-023
Sample Depth: (feet bgs): 5 10 20 40 5 10 15 35 40 0 '

TPH Soil PRy
Motor Ol 3,660 2,480 152 630 91.8 61.6 219 57.9 87.2 ND _ (Residentig),
Diesel Fuel 963 445 30.2 156 22.4 ND 39.8 11.0J 14.2 112 ND Ing
[Gasoline MNP NB ND ND ND ND ND ND NI I3 ND ND

vOoCs .}h»%

1,2-Dichlorobenzene ND ND ND ND ND ND ND ND ND 0.0037 J ND %%
4-Meihyl-2-Pentanone {MIBK) ND ND ND ND ND ND ND ND ND 0.0326 J ND % -!_
Benzene ND ND ND ND ND ND ND ND ND 0.0109 ) ND .m%

Carbon Disulfide ND ND ND ND ND ND ND ND ND 0.0242 __ND -ﬁh“
Chlorobenzene ND ND ND ND ND ND ND ND ND 0.010 J ND %%%
Ethylbenzene ND ND ND ND ND ND ND ND ND 0.0045J___ND %%
Tetrachloroethene 0.0010 J ND ND ND ND ND ND ND ND ND ND -ﬂh%%
Toluene ND ND ND ND ND ND ND ND ND 0.0463_2-00097 7 -Lﬁ'-%.%
Xylenes (Total) 0.0032J ND ND ND ND 0.00092 J ND ND ND 0.0247__ND %
SVOC %‘“
[2-Methylnaphthalene 0.205J ND ND 0.0824 7 ND ND ND ND ND ND—_ND “%
4-Methylphenol ND ND ND ND ND ND ND ND ND 0.08_ND % %
Fluorene 0.0422J ND ND ND ND ND ND ND ND NI—_ND %%

Naphthalene 0.160 ) ND ND ND ND ND ND ND ND NI_ND %%%
Phenanthrene ND ND ND 0.0548 1 ND ND ND ND ND N—_ND %‘h%
Phenol ND ND ND ND ND ND ND ND ND 0. ND %“
Pyrene 0.110 4 ND ND ND ND ND ND ND ND ND

Notes: All results in mitligrams per kilogram

Bolded results represent detections or estimated concentrations
Italicized results represent concentrations that exceed the residential PRGs; no results exceeded the industrial PRGs

a Sample collected beneath Vault 630

b U S Environmental Protection Agency (EPA} 2004 EPA Region IX PRG Table  Availablc Online at: hup: wiww epa gov region0? ‘waste sfund/prg files'0dprgtable pdf

bgs Bclow ground surface

) Estimated concentration

NA Not available

ND Not detected

PRG Preliminary remediatien goal

SVOL Semivolatile organic compound

TFH Total petroteum hydrocarbons

voC Volatile organic compound
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TABLE 4
SOIL ANALYTICAL DATA, METALS
VAULT 630 INVESTIGATION
NATIONAL TRAINING CENTER FORT IRWIN, CALIFORNIA

Point Identification No.: VLT630-SBH1 VLT630-SB02 VLT630-SB4 VLT630-VEG1 VLT630-VE(2 VLT630-VEO3 S0il PRG
Sample Identification No.:| 100-YLT630-001 | 100-VLT630-002 | 100-VLT630-003 | 100-VLT630-005 | 100-VLT630-009 | 100-VLT630-010 | 100-VLT630-811 | 100-VLT630-012 { 100-VLT630-013 | 100-VLT630-023 | 100-VLT630-025 | 100-VLT630-026 | 160-VLT630-027 | (Residential/ Fort Irwin
Sample Depth (feet bgs) 5 10 20 40 S 10 i5 35 40 0 18 18 18 Industrial)’ | Backgrond Level®

[Antimony ND ND ND ND ND ND ND ND ND ND 0.77 ] 0.59) 0.70J 31/410 6.34
Arsenic 26J 39 2.3 4.6 3.5 2.5 2.2 3.0 2.4 1.7] 30 3.2 4.9 0.39/1.6 9.14
Barium 53.2 84.0 55.2 115 789 52.8 39.7 76.0 45.0 254 67.7 47.1 156 5,400/67,000 175
Beryllium 0.14] 0.19} 0.161] 0.71 0.18] 0.047 J ND 0.31 0.070 1 0.079 J ND 0.18] 0.075] 150/1,500 117
Cadmium ND 0.13] ND ND 0.13] ND ND ND ND ND ND ND ND 37/450 0.416
Chromium 5.2 7.8 13.0 12.7 72 44 82 103 12:5 54 Ho=+ 8.6 75 210450 277
Cobalt 4.3 5.8 2.8 4.6 5.4 3.2 24 . X 17.7 4.5 5.1 4.3 900/1,900 12.9
Copper 7.6) 1207 6.7) 13.01 1147 73] 7.7 ¥ 9.2] 8.8 8.3] 9.9 13.4 9.8 3,100/41,000 28.7
Lead 5817 8117 5.11 6.61 7.6J 5.01 3.8] 481 331 3.0J 4.5 5.2 4.1 400/800 7.33
Mercury ND ND ND ND ND ND 0.19} ND ND ND 0.37 0.23 1 0.24 23/310 0.202
Molybdenum ND ND 0.64 ND ND 0.35 0.49 0.75 1.3 1.3) 0.72 ND 0.23 390/5,100 4.58
Nickel 7.1 10.2 4.8 9.6 8.6 5.5 4.3 3.4 5.2 4.5 7.2 7.8 6.6 1,600/20,000 28.1
Selenium ND ND ND ND ND ND ND ND ND ND ND ND ND 390/5,100 NA
Silver ND ND ND ND ND ND 3.6 ND ND 2.8 ND ND ND 390/5,100 NA
Thallium ND ND ND ND ND ND ND ND ND 0.0917 ND ND ND 5.2/67 1.91
Vanadium 13.1 16.6 10.0 13.9 15.6 13.4 10.3 i3.5 12.9 8.6 20.0 22.1 20.3 78/1,000 97
Zine 22.5 354 17.9 37.6 33.7 215 15.0 26.8 20.8 17.0 32.5 3.8 26.3 24,000/100,000 31

Notes:

PRG
UTL

All results in rmlligrams per kilogram
Bolded results exceed industrial soil PRG
Italicized results represent concentrations that cxceed the residential PRGs; no results exceeded the industrial PRGs

Values from US Environmental Protection Agency (EPA) 2004 EPA Region IX PRG Table * Available Online athup. www ¢pa ov regiond9 waste. sfund pra files. 04prgtable pdt

Values from Parsons Enginecring Scicnce Inc 1996 Technical Memorandum Natioral Training Center Fort Irwin Statistical Analysis of Background Data Fort Inwin California December
Below ground surface

Estimated concentration

Not available

‘Not detected

Preliminary remediation goal

Upper toleramee himit
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APPENDIX A

CONFINED SPACE ENTRY FPERMIT



ATTACHMENT X: FORT IRWIN CONFINED SPACE ENTRYCHECKLIST AND PERMIT

Space ID# Location: v’d.y ﬂ- L300 Division: " Permit
Administrative JE S N .

ety o ton tals oo vse band ouper 4o

Typa of Work; Cg)mﬂf

Name & Phone of person ’ k
" Authorizing Entry: _ ‘ )
Period wDay Month Year Enfry Times e Exit Times Time Permit Expires
Covered: {)‘:}-‘ 1 1% AQ0Y 0 1% { @ i _ [ @ 1615, 09 ﬁz( Ay
L 2 R L 5 R e

Known/Potential Hazards

efiﬁg]ﬁénﬁﬁﬁf&i tﬁ;ﬁiﬁiﬂt) A'fm Mhmsm v\s (}\W% 4 \IOI\A\{; L4085 nd I:f‘w %ém

Atmosphenc Tesfiﬁ;’ Acceptablg Entry Level Pre-Entry . - Follow-Ln Almogpheric Testng/Time ]
Percent Oxygen 19.5% to 23.5% A7 q M {h«i ii U™ o
Combustibles <10% LEL ¥ i ;,s; e T
Carbon Monoxide 35 PPM {TWA) & o fi:;}
Hydrogen Sulfide (H*S) | 10 ppm STEL, 15 ppm TWA vl 1 AR
. TimeTested: | ./[%ur ALAp 1D e |30 L Hai5
o Tested By {inftials): B AEr
Instruments Model Serial Number Calg);i%:crz
Pre-Entry Y50 @i dnd s Vg b ANNIRELL Lt 2y
o 7 ” 7 S
Follow-Up M vidar  Aep 5y e N Y O oy (25 e
Communication v . . i _
Pracedures L sl e ] AR Shdti LTSI ”?’vﬁi&@m'ﬁ Ex wud cesfietar
Rescue / ) Fust 5:;‘»‘%%12 O et 1%1 ey
_Procedures Ay fiﬁc"‘} P e F M e C\} i@ a3
Re uim ert -
auemen® Yeg iiComplete | et e e VB COMplete
Safaty Attendant — o Ta Full Body Harness wi'D” Ring - Al
Communication  §onrr Lifeline E A 7L
Secure Area {Post and Flag} ko A Emergency Escape Retrieval Equinpment AT A
Respiratory Protection Fire Extinguishar A T T
Proteclive Clothing Ao Explosion Proof Lighting oA ATE
Safely Glasses/Face Shield/Goggies A N N Explosion Proof Communication Equipment |~/ e L
‘Hearing Protection ¥ | w7\ Periodic/Continuous Monitoring | X | AV
Ventiation —_— ! A7 | Resuscitator/inhalator o L Lot
Lockout/De-energize/Tagout Hot Work Permit R y el
Bource Lines binded/blocked/iclosed | i
Purge, Flush and Vet ) 3 i
" fnitial When Completed
Authorized Entrants (attach listif necessary): . —— —
B 5808 R ﬁirt_(;;if'"f:i.:'
3 e A A .
Safety A, ' . _
Altendants: dwé{',; bt Sedaw PRI T 2T B SR Fraosgh, Ligq )
I have been trained on the respongitiities of Entry Superisor. Brintad Name' 7{3’ Lot (f 7
L urdersland my duties and responsibiliies and cartily that all the Pt o i e
abave: sonditions will be met prior lo siicwing sniry . ggmure - A{ o it A T
CSPM Rep Printed Name: _ Signature: 7 Initials:

Rescue: Post Fire Departmentd X 3495 Confined Spaca Program Managear: Pos! Safety Office 4X 5074/6082,3945



ATTACHMENT X: FORT IRWIN CONFINED SPACE ENTRYCHECKLIST AND PERMIT

Space ID# Logation:  Pemnitt
Administrative R

Purpose of Entry: z",i,.a Y U v Ty o ot ol ke sl o

”{‘ype of Work: xs:} i( A LA I ”/\ . |{‘ S N S S I P Vi O g:\{i Fis ity ik yPi o Vi\»;" ¢ {......,..n

i A g
Nama & the of persoz‘t _ L N

. Authorizing Entry: AR ‘,w./"&.{.‘! Cnbiy mise FIE 0 1 L{J Lo . . N ;

Period Day Month Year Entry Times Exit Times Time Permit Expires
Covered: | ™/, HE R e LUl R M 2pe | @ Al L nh e 04
Known/Potential Hazards }

{ie amospheric, mechanical =y . {1 1 PR s
epergized suurcas, engulfmentys R TIR TI% B \;”"9 AL W«x’\gs%&; i VL“ s, 31‘«{"{,; ‘N”xéi‘;}j 4 ( e
s ST N A — -
Atmospherit;:jesfmg Acceptable Entry Lavel Pre-Entry Follow-Up Almospheric Testing/Time
Percent Oxygen 19.5% to 23.5% O A Dof | Yaen | Mo | Y |V @
Combustibles T210%LEL e gl e | g
Carbon Monoxide 35 PPM (TWA) 5 1w & ¢ | & _
Hydrogen Sulfide {H'S) 10 ppm STEL, 15 ppm TWA e o & ] i3
Time Tested: - gﬁig} PGt ey S| e |
Tested By (inials). A L AE LT e | IS T B
Instruments Model Serial Number Calibsation
Pre. E:ntry A L S e mui% Qij M- “)fi {?’{i-’% AR )
Follow-Up i £} 1. afJ L i Wg’ foaih. e Py e (B B G
Communication .
Procedures i/’t?‘éfﬁ% AMeh gL, Hasn § Al Siledang e - } .
Rescue o 7 e
Proceduras B T 5‘? Yo Sthinde T YAIYSS
- )
Requirements  ['Yes [ *Compiete | _¥es | "Complste
Safety Attendart 0 a0l Full Body Hamess wi'D” Ring e z{,&ﬁ
Cormmuynication _ >, MATE Lifeling
Secure Area {Postand Flag) 1 5¢ Ml | Emergency Escape Retrieval Equipment
Respiratory Protection 1wk #iF | Firg Extinguisher e o
| Protective Clothing e #AT | Explosion Proof Lighting
Safaty Glasses/Face Shield/Goggies |~ #iL- | Expiosion Proof Communication Equipment

Hearing Projection % KF Periogic/Comtinugus Monitoring
Ventiation A wir Resuscilator/inhatator
Lockout/De-nnargize/ Tagout 5y i Hot Work Parmit N
Sourse Lings blinded/blockediciosed 1 A; [ B B )
Purge, Flush and Vent P Wl ] B

" initial When Completed

Authorized Entrants (attach listif neceésary):

TIE CabMan o T bty g A e A

foadedis MMM < Apepid S e e
Safety an. b . ‘
Attendants: /7ol el o fActde faged g

| have heen trained on the r%pam:brhhes of Entry Supcw,sa Pringérd Nmnfz' @Eﬁﬁw o o L,: ’

tunderstand my duties and responsitybiies and cerbly thal at the ’,{‘f&t {f%}‘}% R -

above conditions will be met prior to aliowing entry Signature, / /’ J—— a" i /éfé i
St iSSP SOORN T 07 e . - SO oo tn S oSS A

CSPM Rep Printed Name: e Signature: Colpubiwlss

Rescue: Post Fire Departmentd X 3495 Confined Space Program Manager: Post Safely Offce 1X §074/808273948
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APPENDIX C
PHOTOGRAPHIC LOG FOR VAULT 630 INVESTIGATION




Vault 630 Investigation Photographs

Soil Borings SBO1 and SB02

Photograph C-1
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Photograph C-4 Vaul 630 Gap Inspection
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PT' S Laboratories

December 29, 2004

Mr. John Swanson

Tetra Tech

10670 White Rock Rd. St. 100
Rancho Cucamonga, CA 95670

Re: Vault 630 Fort lrwin
PTS File 34801

Dear Mr Swanson:

Enclosed are final data for samples submitted from your Vault £30 Fort irwin Project # 00. Electronic
versions of the data have been previously sent to your attention. All analyses were performed by
applicable ASTM, EPA or API methodology. The samples are currently in storage and will be held for

thirty days before disposal.

We appreciate the opportunity to be of service and trust these data will prove beneficial in the
development of this project. Please call me at (562) 807-3607 with any questions or if you require

additional information.

Sincerely,
PTS Laboratories, Inc.

W

Larry Kunkel
District Manager

LAK:vk

Endl.

8100 Secura Way — Sania Fe Springs, CA 80670
Phone 562 607 3607 Fax 562 807 3610
wwy pisgeaiabs com

S MMM SRR .



Pajoaac} JON = (IN 199
‘aWNEA NG = QA  SUOHPUDS POJRIMES J2 PAINSESW AIANSNPUSS pue Joiem o} Aiqesliad (¢)  aoepd ul spiny siod LM panD0ss 8y = 21818 aaneN (¢)  spiny siod Ag
patdnose 1ou sjauueyd siod = paflly Jiy 'sjeuleys si0d pejosuudolau) e ‘soed Ui spiny a1od ol = AS010d [EI0J {Z)  IRONISA = A EINOZUOY = H UORBIUSU sjdweg (1}

90-3617L et 6'62 0'0e Sov oz 9g'L 74" A VIN  600-08917A-00L
{s/wo) (Aodepyijw) (e} ad %) R {22/} (4 %) ¥ U al
{#'e) ALUALLONANOD | (¥'e) MIIVMOL | 'SNOLLYENLYS iy NSO | X109 | INTINOD | INIIHO | ‘Hid3q TldNivs
DNNVHGAH ALPigvanad Qi (Z) IN% ‘ALISOHO AUSNIA | 3unision | Tidinvs
SALOFA 3NIL0344H SH0d TYLOL
31V1S JALLYN ALYLS NLYN
SSTULS ONINIINOD [Sd/0°62

2090 W1SY ordy 1dY 0Py IdY OFdd IdY 9LZT0 WLISY ADOTOQOHLIN

00L  °ON LO3ro¥d
UiAE Lo 0€9 3NBA SIYN LOArOxd

ViVa S3LH3d0¥d TVIISAHd

L08PE ON 9lid S1d
ouf N Yos eae saliojelogen m.“—.knﬁ




APPENDIX E

THIRD PARTY VALIDATION REPORT






DATA VALIDATION REPORT

Site:

Contract Task Order {CTO) No.:

Fort Irwin

G105834.01.139.01.02

Laboratory: Applied P & Ch Laboratory

Data Reviewer: Richard Amano, Stella Cuenco, Erlinda Rauto, Pei Geng, Mark Greg,
Ming Hwang, and Steve Ziliak,

Firm/Proj. No: Laboratory Data Consultants, Inc /13125A

Review Date: February 8 through February 9, 2005

Sample Delivery Group (SDG) No :

Sample Nos : 100-VLI630-001*
100-VLT630-001RE*
100-VL1630-002
100-VLT630-003
100-VLI630-003RE
100-VLT630-005

1IDPO1

100-VL1630-009
100-VL1630-010
100-VLT630-011
100-VLY630-012
100-VLT630-013
100-VLI630-017

* Pull Validation Sample

Matrix: Soil and Water

Collection Date(s): December 6 through December 8, 2004

100-VLT630-017RE
100-VL1630-020
100-VLT630-022
100-VLT630-023*
100-VLI630-001MS
100-VL1630-001MSD

100-VLT630-001DUP
100-VLT630-013MS
100-VLT630-013MSD
160-VL1630-022MS
100-VL1630-022M3D

The data were qualified according to the U S. Army Corps of Engineers (USACE) document "Environmental Data
Quality Management Program Specifications, USACE Sacramento District” (Version 1.08). Data validation

requirements are presented below.

1 certify that all data validation criteria outlined in the above referenced documents were assessed, and any
qualifications made to the data were in accordance with those documents.

VL“ILQ{S?{%

Certifjed by Richard Amano
Principal Chemist

IDPOT.REP
2/10/2005



DATA VALIDATION REQUIREMENTS

Full validation includes all parameters listed below Cursory validation parameters are indicated by an
asterisk (*).

CLP Organic Parameters

*

* Kk % W ¥ R

JDPG] REP
L2005

Holding times

Initial and continuing calibrations
Blanks

Surrogate recovery

Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates

Internal standard performance

Target compound identification
Tentatively identitied compounds
Compound quantitation

Reported detection limits

System performance

Overall assessment of data for the SDG

CLP Inoreanic Parameters

Holding times

_ GC/MS instrument performancecheck  *  Initial and continuing calibrations

Blanks

Matrix spike

L aboratory control sample or blank
spike

Field duplicates

Matrix duplicates

ICP interference check sample
GFAA quality control

ICP serial dilution

Sample result verification

Analyte quantitation

Reported detection limits

Overall assessment of data for the SDG

Non-CLP Organic and Inorganic Parameters

* oK K K ¥ O % % ¥

Method compliance

Holding times

Initial and continuing calibrations
Blanks

Matrix spike/matrix spike duplicate

i aboratory control sample or blank spike
Field duplicates

Matrix duplicates

Surrogate recovery

Analyte quantitation

Reported detection limits

Overall assessment of data for the SDG



DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

{38 Estimated nondetected result

J Estimated detected result

********************** R——Rejected result
Je

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

c Calibration exceedance

d Duplicate precision exceedance

e Matrix spike/laboratory control sample (LCS) recovery exceedance
f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

i Internal standard exceedance

i Other qualifications

1DFOY REP
9f 12005
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DATA ASSESSMENT

VOLATILE ORGANIC ANALYSIS (EPA SW 846 Method 82608)

I Holding Times

A, The 14 day analysis holding time requirement for soil and preserved waters was met.

118 Surregate Recovery

A The surrogate percent recoveries (%R) were within the QC limits with the exceptions listed below.
B. Due to surrogate recovery problems, the following detected and nondetected results are qualified as

estimated (J-a/UJa).

¢ All volatile compounds in samples 100-VL1630-003  100-VL1630-003RE

The surrogates outside of QC limits are listed below.

Sample ID Surrpgate % R QC Limits
100-VLT630-003 Dibromofluoromethane 50 70-129%

100-VLT630-003RE  Dibromofluoromethane 52 70-129%

Low recoveries indicate that detected and nondetected results may be biased low.

TH. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A The MS/MSD analysis was performed on samples 100-VLT630-001* and 100-VL T630-022. The
percent recoveries (%R) and relative percent differences (RPD) were within the QC limits.

v, Blank Spike or Laboratory Control Sample (LCS})

A. The LCS/L CSD QC samples were analyzed as required under the TTEMI SOW . The percent
recoveries (%R) and relative percent differences (RPD} were within the QC limits.

V. Blank Contamination

A Due to common laboratory contamination, the following results are considered nondetected (Ub). |
» Methylene chloride in samples 100-VL1630-017 100-VL1630-020  100-VL1630-022
» Acetone in samples 100-VLT1630-001% 100-VLT630-010  100-VLT630-022

100-VL 1630-003 100-VL T630-012 100-VLT630-023*
100-VLT630-003RE  100-VL 1630-017

IDPO).REP
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« 2-Butanone in samples 100-VLT1630-001* 100-VL.1630-022 100-VLT630-023*
100-VL1630-010

Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants when found
at levels less than 5x the RL in environmental samples and not found in the associated blanks.

No volatile contaminants were found in the method blanks. No samples were qualified based on the

volatile contaminants found in the equipment rinsate sample 100-VL1630-022. No volatile contaminants
were found in the tr1ip blank sample 100-VL T630-020.

Calibrations

Initial calibration was performed using required standard concentrations. Percent relative standard
deviations (%RSD) were less than or equal to 30.0% for all volatile compounds, the coefficients
of determination (r*) were 20.990, and all of the initial calibration RRF values were greater than
or equal to 0.05 for all volatile compounds.

Continuing calibration was performed at the required frequencies as stated in the method. All of the
continuing calibration percent differences (%D) between the initial calibration RRF and the
continuing calibration RRF were less than or equal to 25.0% and the initial calibration verification
(ICV) percent differences (%D) were less than or equal to 25.0% with the exceptions listed below.
Due to continuing calibration problems, the following nondetected results are rejected (Rc).

» Vinyl acetate in samples ~ 100-VL1630-017 100-VL1630-020 100-VLT630-022

The following continuing calibrations had percent differences (%D} of>50%.

Calibration Date Compound %D
12/15/04 Vinyl acetate 58.40

Due to continuing calibration problems, the following detected and nondetected results are qualified as
estimated (J-¢/Ulc).

» Acetone in samples 100-VLT630-001* 100-V1.1630-005 §00-VL1630-012
100-VL 1630-002 100-VL1630-009 100-VL1630-013
100-VL1630-003 100-VLT630-010 100-VLT1630-023*

100-VLT630-003RE  100-VLT1630-011
The following continuing calibrations had percent differences (%D} of >25%.

Calibration Date Compound %D
12/10/04 Acetone 3932

Internal Standards

All internal standard area counts were within -50% to -+100% of the associated calibration standard
and retention times were +30 seconds of the associated calibration standard retention time.

Field Duplicate
6



A No field duplicate samples were identified in this SDG.

EX. Other Qualifications
A The following results are qualified as estimated (Jg).

* All VOA detected results reported below the RL.

Detected results reported below the RL. are considered to be qualitatively acceptable, but
——————————————quantitatively-unteliable duc to-the-uncertainty in-analytical precision-near the limit of detection—————————————————
Full Validation Criteria for Samples 100-VLT630-001* and 100-VL.T630-023*

X.  GC/MS Instrument Performance Checks

A The ion abundance ciiteria were met for the bromofluorobenzene (BFB)} GC/MS instrument

performance check. The samples were analyzed within 12 hours of the associated instrument
performance check.

XL Target Compound List (T CL) Identification

A The relative retention times, mass spectra, and peak identifications of the samples were evaluated,
Target compound identification was considered to be correct.

XIi. Compound Quantitation and Reported Detection Limits

A, Sample results were recalculated with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetta Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X1II. Tentatively Identified Compounds (TICs)

A. The TIC library searches were not performed for this SDG.

XIV., System Performance

A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous
peaks, loss of resolution, and peak tailing. No system degradation was noted.

IDPOLREP
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SEMIVOLATILE ORGANIC ANALYSIS (EPA SW 846 Method 8270C})

I Holding Times
A The 7 day extraction and 14 day extraction and 40 day analysis holding time requirements for
waters and soils were met.
I Surrogate Recovery
A Surrogate percent recovertes (%R) were within QC limits,
118 Matrix Spike/Matrix Spike Duplicate (MS/MSD)
A.  The MS/MSD analysis was performed on sample 100-VL. T630-027. The percent recoveries (%R)
were within not the QC limits. Since the parent sample is not in this SDG, no data were qualified.
The relative percent differences (RPD) were within not the QC limits.
LA Blank Spike or Laboratory Control Sample (LCS)
A. The LCS/LCSD QC samples were analyzed as required under the TTEMI SOW. The percent
recoveries (%R) and relative percent differences (RPD) were within the QC limits.
V. Biank Contamination
A. Due to common laboratoty contamination, the following results are considered nondetected (Ub).
e Butylbenzylphthalate in samples 100-VLT630-023*
» Bis(2-ethylhexyl)phthalate in samples  100-VL1630-001* 100-VLT630-017 100-VLT630-023*
100-VLTI630-005  100-VLTI630-017RE
Dimethylphthalate, Diethylphthalate, Di-n-butylphthalate, Butylbenzylphthalate, Bis(2-ethylhexyl)phthalate,
and Di-n-octylphthalate are considered common laboratory contaminants when found at levels less than 5x
the CRQL in environmental samples and not found in the associated blanks.
B. No semivolatile contaminants were found in equipment rinsate sample 100-VLT630-022.
Vi Calibrations
A, Initial calibration was performed using required standard concentrations. Percent relative standard

1DPOY REP
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deviations (%RSD) were less than or equal to 30.0% for all semivolatile compounds, the
coefficients of determination (1*) were 20.990, and all of the initial calibration RRF values were
greater than or equal to 0.05 for all semivolatile compounds.



Continuing calibration was performed at the required frequencies. All of the continuing calibration
percent differences (%D) between the initial calibration RRT and the continuing calibration RRF were
less than or equal to 25 0%, the initial calibration verification (ICV) percent differences (%D) were less
than or equal to 25.0%, and all of the continuing calibration RRF values were greater than or equal to 0.05
with the exceptions listed below.

Dhie to continuing calibration problems, the following nondetected results are qualified as estimated (U Jc).
* 2_4-Dinitrophenol in sample 100-VL1630-001RE*

The following contimuing calibrations had percent differences (%D) of >25%.

VL

1DIMOL REP
9/H2005

Calibration Date Compound %D
12/17/04 2,4-Dinitrophenol 33.76

The following continuing calibrations had percent differences (%0D) of >25% .

Calibration Date Compound : %D
12/16/04 Hexachlorocyclopentadiene 2899

Although the above listed percent differences demonstrate a high bias, the associated sample
results were nondetected and therefore were not qualified.

Internal Standards

All internal standard area counts were within -50% to +100% of the associated calibration standard and
retention times were +30 seconds of the associated calibration standard retention time with the exceptions
listed below,

Due to internal standard problems, the following detected and nondetected results are qualified as estimated
(iU,

» Di-n-octylphthalate, Benzo(b){luoranthene, Benzo(k)fluoranthene, 100-VLT630-001*
Benzo{a)pyrene, Indeno(1,2,3-cd)pyrene, Benzo(g,h,i)perylene, and 100-VLT630-017
Dibenzo{a,h)anthracene in samples 100-VLT630-017RE

» Pyrene, Butylbenzylphthalate, 3,3"-Dichlorobenzidine, ]
Benzo(a)anthracene, Bis(2-ethythexyl)phthalate, and Chrysene in sample 100-VLT1630-017

The internal standard area counts in the samples listed above were less than one half of the
reference standard and are listed below.

Sample 1D Internal Standard Area QC Limits

100-VLT630-001* Perylene-d12 197865 212816-851266

100-VL1630-017 Chrysene-d12 229516 246236-492472

100-VL.1630-017 Perylene-d12 125861 189501-758004

100-VL1630-017RE Perylene-d12 223439 274193-1096772
9



VIIL

1X.

Internal standard area counts of less than 50% of the standard area count may indicate a loss of
instrument sensitivity .

Field Duplicate

No field duplicate samples were identified in this SDG.

Other Qualifications

The following results are qualified as estimated (Jg).
. All SVOA detected results reported below the RL.

Detected results reported below the R are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validation C}'iteria for Samples 100-VLT630-001% 100-VLT630-001RE, and 100-VLT630-023*

X.

A

XI.

X1I.

X

IDFO1.REP
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GC/MS Instrument Performance Checks

The icn abundance criteria were met for the decafluorotiiphenylphosphine (DFIPP) GC/MS
instrument performance checks. The samples were analyzed within 12 houwrs of the associated
instrument performance check.

Target Compound List (TCL) Identification

The relative retention times, mass spectra, and peak identifications of the samples were evaluvated.
Target compound identification was considered to be correct.

Compound Quantitation and Reported Detection Limits

Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

Tentatively Identified Compounds (F1Cs)

The TIC library searches were not performed for this SDG.

10



X1V, System Performance

A The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous
peaks, loss of resolution, and peak tailing. No system degradation was noted.
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POLYCHLORINATED BIPHENYL (PCB) ANALYSIS (EPA SW 846 Method 8082)

1. - Holding Times

A The 7 day extraction and 14 day extraction and 40 day analysis holding time requirements for
waters and soils were met with the exception listed below

B. Due 1o holding time problems, the following detected and nondetected results are qualified as
estimated (Jh/UTh). '
» All PCB compounds in sample 100-VL1630-017

The extraction holding time of 7 days was exceeded by one day in the sample listed above.

II.  Surrogate Recovery
A Surrogate percent recoveries (%R) were within the QC limits with the exceptions listed below.
B. Due to surrogate recovery problems, the following detected and nondetected results are qualified as

estimated (J-a/UJa}.

» All PCB compounds in samples  100-VL1630-002  100-VLT630-003  100-VL1630-005

The surrogates outside of QC limits are listed below.

Sample 1D Surrogate Coll%R Col2%R QC Limits
100-VLT630-002  Decachlorobiphenyl 19 - 60-140%
100-VLT630-002  Tetrachloro-m-xylene 38 - 60-140%
100-VLT630-003  Decachlorobipheny] 59 - 60-140%
100-VLT630-005  Decachlorobiphenyl 58 - 60-140%
100-VILT630-005  Tetrachloro-m-xylene 54 - 60-140%

Low recoveties indicate that detected and nondetected results may be biased low.

Il Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A The MS/MSD analysis was performed on sample 100-VL 1630-013. The percent recoveries (%R)
and relative percent differences (RPD) were within the QC limits. :

v, Blank Spike or Laboratory Control Sample (LCS}

A The L CS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries
(%R) were within the QC himits,

12
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V. Blank Contamination
A, Due to method blank contamination, the following results are considered nondetected (Ub).
» PCB-1016 in samples ~ 100-VLT1630-002 100-VLT630-012 100-VLT630-013
100-VLTI630-011
The following compound was detected in the associated method blank at the concentration noted below.
Compound Blank 1D Concentration
PCB-1016 04G4242MB01 2.6 ug/Kg
Detected results less than 5% the blank contamination were qualified.

B. No samples were qualified based on the PCB contaminants found in the equipment rinsate sample
100-VLT630-022.

VI Calibrations

A The initiat calibration sequence was followed as required. Initial calibration of muklticomponent
compounds was performed for both columns at proper frequencies. The retention time windows
were established according to the method. '

B. The percent relative standard deviations (%RSD) of calibration factors for all compounds were
within the 20.0% QC limits. The retention time windows were established according to the
method. All required peaks for multicomponent compounds were present.

C. Continuing calibration sequence was followed as required. No more than 12 hours elapsed
between continuing calibration analyses in an analytical sequence . The retention times (RT) of
all compounds were within the QC limits. The percent differences (%D) of amount in Individual
Mix standards were within the 15.0% QC limits. The percent differences (%D) in the initial
calibration verification standards were within the 15.06% QC limits,

VII.  Field Duplicate

A No field duplicates were identified in this SDG.

VIII. Compound Identification

A Due to confirmation problems, the following results are considered nondetected (UTj).

1DFOI REP
SH2005

¢ PCB-1016 in samples ~ 100-VLT1630-002 100-VL 1630-012 106-VLT630-017
100-VLT630-011 100-VLT630-013 100-VLT636-022

The result reported was detected below the R1, and a percent difference (%6D) greater than 25%
was noted in the analyte concentration between the quantitation column and the confirmation
column. Further review of the data determined that the result reported was a false positive. The
%Ds are listed below.
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Sample 1D Compound %D

100-VLT630-002 PCB-1016 337
100-VL1630-011 PCB-1016 285
100-VL1630-012 PCB-1016 78
100-VLTI630-013 PCB-1016 58
100-VL1630-017 PCB-1016 77
100-VL1630-022 PCB-1016 54

X, Other Qualifications

A. The following results are qualified as estimated (Jg).

. AllPCB d¢tected results reported below the RL.

Detected results reported below the RL are considered to be qualitatively acceptable, but
_ quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validation Criteria for Samples 100-VLT630-001* and 100-VLT630-023*
X. Compound Quantitation and Reported Detection Limits

A Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X1 System Performance

A, The samples were evaluated for baseline shifts, extrancous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

14
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METALS ANALYSIS (by EPA SW 846 Method 6010B/7000)

Holding Times

The 6 month and 28 day holding time requirements were met for TAL Metals and Mercury, respectively.

Calibrations

All instruments were calibrated daily and the proper number of standards were used in
7777777777777777777777777777777 —aecordance with-the SW-846 Methods-6010B/7000-

All initial and continuing calibration verifications (ICV and CCV) recoveries were within the 90-

110% QC L imits (80-120% for Mercury).

Blank Contamination

Due to calibration and method blank contamination, the following results are considered nondetected (Ub).

» Arsenic and Vanadium in sample  100-VLI630-022

» Beryllium in sample 100-VLT630-011
» Cadmium in samples 100-VL1630-001*
100-VL1630-003
» Mercury in samples 100-VLT630-001*
100-VLT630-009
¢ Selenium in samples 100-VLT630-003
» Silver and Thallimn in sample 100-VLT630-017
¢ Molybdenum in samples 100-VLT1630-001*

100-VL1630-002

100-VL1630-010

100-VLT630-011

100-VLT630-010
100-VLT630-012

100-VL.T630-017

100-VL.1630-005

100-VLT630-023%

100-VLT630-013

100-VL 1630-023*

100-VLT630-022

100-VLT630-009

The following metals were detected in the associated calibration and method blanks at the

concentrations noted below,

Analyte Blank ID
Beryllium ICB/CCB
Cadmium 1ICB/CCB
Mercury ICB/CCB
Selenium ICB/CCB
Molybdenum ICB/CCB
Arsenic ICB/CCB
Selenium ICB/CCB
Silver ICB/CCB
15

Concentration, ug/L

0.094
0.376
-0.210
-6.227
1.322
2.666
-7.504
1.266



Analvte Blank ID Concentration, ug/L

Thallium ICB/CCB 3.004
Vanadium PB . 055
Vanadium ICB/CCB 1.003

Detected results less than 5x the maximum blank contamination were qualified.

B. No samples were qualified based on the metals contaminants found in the equipment rinsate sample
100-VL1630-022.

1V Matrix Spike/Matrix Spike Duplicate (MS/MSD)
A The MS/MSD analyses were performed on sample 100-VLT630-001* and a non client sample for all

metals. Percent recoveries (%R) were not within the 75-125% QC limits. Since the parent sample is a non-
client sample, no data were qualified. The relative percent differences (RPD) were within the QC limits.

V. Matrix Duplicate (DUP)
A. The DUP analysis was performed on sample 100-V1.T630-001* and a non client sample for all
metals, Relative percent differences (RPD) and differences were within the QC limits.
VL Laboratory Control Sample (LCS)
A The LCS/LCSD QC samples were analyzed as required under the TTEMI SOW. The percent
recoveties (%R) and relative percent differences (RPD) were within the QC limits.
VI,  ICP Serial Dilution
A Sample 100-VL T630-001* and a non-client sample were used for the ICP serial dilution analysis.
B. Due to ICP serial dilution problems, the following detected results are qualified as estimated (Jj).
s Copper and Lead in samples ~ 100-VLT630-601* 100-VLT630-009-  100-VL1630-012
100-VLT630-002  100-VLT630-010  100-VLT630-013
100-VLT1630-003  100-VLT630-G11  100-VLT630-023%

100-VL1630-005

The percent difference between the original sample result and the serial dilution result was outside
the QC limits of 10% for analyte concentrations greater than 50x the MDL as shown below

Sample ID Analyte Original Concentration 50x MDL %D

100-VLT630-001*  Copper 138.167 ug/L 87.0 ug/L 12.5

100-VL1630-001* Lead 105.582 ug/L T7.0ug/L 139
16

IDPOLREP
9/H2005



VI

IX,

Fieid Duplicate

No field duplicate samples were identified in this SDG.

Other Qualifications
The following results are qualified as estimated (Jg).

. All metals results above the MDL but below the RL.

Results above the MPDL but below the R1L are considered qualitatively acceptable but quantitatively
unreliable due to uncertainties in the analytical precision near the limit of detection.

Full Validation Criteria for Samples 100-VLT630-001% and 100-VL.T630-023*

X.

A

XI.

XK.

IDPG)REP
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Analyte Quantitation and Reported Detection Limits

Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

Graphite Furnace Atomic Abserption (GFAA) Analysis

Graphite furnace atomic absorption analysis was not utilized in this SDG.

ICP Interference Check Sample

Due to spectral interferences, the following detected and nondetected resuits are qualified as
estimated (J+3/UJ}). '

» Arsenic, Silver, Thallium, Molybdenum, and Selenium in sample  100-VLT630-001*
» Arsenic, Thallium, Molybdenum, and Selenium in sample 100-VL 1630-023%
Positive and negative results greater than the MDL for non-spiked analytes were reported for the

ICSA solution. Further evaluation of the sample indicates that spectral interferences may exist due
to a high concentration of Tron in the samples.
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TPH GASOLINE (1PHG) ANALYSIS

L Holding Times

A The 14 day analysis holding time requirement for preserved waters and soils was met.

11. Surrogate Recovery

A All surrogate recoveries (%R) were within the QC limits.

1. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A The MS/MSD analysis was not performed for this SDG. Although this is a protocol violation, the

_ associated LCS/LCSD recoveries were within the QC limits and no data was qualified based on the

lack of MS/MSD analysis.

V. Blank Spike or Laberatery Control Sample (LCS)

A, The LCS/LCSD QC samples were analyzed as required under the TTEMI SOW. The percent
recoveries (%R) and relative percent differences {(RPD) were within the QC limits.

V. Blank Contamination

A No samples were qualified based on the total petroleum hydrocarbons as gasoline contaminants found
in the method blanks. No total petroleum hydrocarbons as gasoline contaminants were found in the trip
blank sample 100-VLT630-020 ot the equipment rinsate sample 100-VLT630-022.

VL Calibrations

A Initial calibration of compeunds was performed as required by the method. The percent
relative standard deviations (%RSD) of calibration factors for compounds were less than or
equal to 20.0% .

B. Calibration verification was performed at required frequencies. The percent differences (%D)
of amounts in continuing standard mixtures were within.the 15.0% QC limits and the initial
calibration verification (ICV) percent differences (%) were within the 15.0% QC limits.

VII.  Field Duplicate

A, No field duplicates were identified in this SDG.

1DP0OY.REP } 8
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VIiI. Other Qualifications
Al The following results are qualified as estimated (Jg).
. All TPHG detected results reported below the Tetra Tech EMI required report limit (RL),

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

B. The following results are qualified as estimated (Z).

* Al TPHG detected results flagged withra 2™ by the Taboratory:

Detected results flagged 7 by the laboratory indicate that the fuel pattern does not resemble TPH.

Full Validation Criteria for Samples 100-VL.T630-601%* and 100-VI T630-023*%

1X. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.

The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moistare.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing, No system degradation was noted.

X1 Compound Identification

A Target compound identification was considered to be correct for samples 100-VLT630-001* and
100-VLT630-023*.

19

IDPOL.REP
97172005



L.

IPH EXTRACTABLE (TPHE) ANALYSIS
Holding Times
The 14 day and 7 day extraction and 40 day analysis holding time requirements for soils and waters

was met.

Surrogate Recovery

HI.

v,

VII.

IDPC1.REP
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All surrogate recoveries (%R) were within the % QC limits.

Matrix Spike/Matrix Spike Duplicate (IVES/MISD)

 The MS/MSD was performed on sample 100-VLT1630-013. The percent recoveries (YoR) and

relative percent differences (RPD) were within the QC limits.
Blank Spike or Laboratory Control Sample (L.CS)
The 1 CS/LCSD QC samples were analyzed as required vnder the TTEMI SOW. The percent

recoveries (%R) and relative percent differences (RPD) were within the QC limits.

Blank Contamination

No TPHE contaminants were found in the method blanks or the equipment rinsate sample 100-VL1630-022.

Calibrations

Initial calibration of compounds was performed as required by the method. The percent relative
standard deviations (%R SD) of calibration factors for compounds were less than or equal to 20.0% .

Calibration verification was performed at required frequencies. The percent differences (%oD)
of amounts in contimuing standard mixtures were within the 15.0% QC limits and the initial
calibration verification (ICV) percent differences (%D) were within the 15.0% QC limits.

Field Duplicate

No field duplicates were identified in this SDG.
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VIIL

Other Qualifications
The following results are qualified as estimated (Jg).
. All TPHE detected results reported below the Tetra Tech EMI required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

The following results are qualified as estimated (D).

® Al TPHE detected results flagged with a “1y” by the laboratory.
Detected resulis flagged P by the laboratory indicate that the standard fuel pattern resembles diesel,

The following results are qualified as estimated (M).

e All TPHE detected results flagged with a “M” by the laboratory .

Detected results flagged M by the laboratory indicate that the standard fuel pattern resembles motor oil.,

Full Validation Criteria for Samples 100-VI.T630-001% and 100-VL.T630-023*%

iX.

A

X1

IDPO1.REP
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Compound Quantitation and Reported Detection Limits
Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly guantitated.

The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

System Performance

The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

Compound Identification

Target compound identification was considered to be correct for samples 100-VL 1630-001* and
100-VLT630-023%
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NON-CLP INORGANIC AND PHYSICAL ANALYSIS

The following non-CL P inorganic and physical parameter was analyzed for: pH.

i Holding Times

A, The 28 day analysis holding time requirement for pH (soils) was met.

1L Calibrations

A All instruments were calibrated daily and the proper number of standards were used as required by the
methods All criteria were within the QC limits.

I Blank Contamination

A. Method blanks analysis is not required for pH. No field blank samples were identified in this SDG.

v. Matrix Spike (MS)

A The MS/MSD analysis is not required for pH.

VY. Matrix Duplicate (DUF)

A, The DUP analysis was performed on a non-client sample for pH. Relative percent differences
(RPD) were within the <20% QC limits for inorganic analyses and the <10% QC limits for
physical analyses.

VL. Laboratory Control Sample (LCS)

A The LCS QC samples are not required for pH.

Vil.  Field Duplicate

A. No field duplicate samples were identified in this SDG.

VIIE. Other Qualifications

Al No results were reported below the RL.

fDPO1.REP
97172003
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Full Validation Criteria for Samples 100-VLT630-001* and 100-VLT630-023*
I1X. Analyte Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

2"3
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OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments

All analyses were conducted within all specifications of the requested methods with the exception
listed below.

° For the TPHG analysis the MS/MSD analysis was not performed for this SDG. Although
this is a protocol violation, the associated LCS/L.CSD recoveries were within the QC limits
and no data was qualified based on the lack of MS/MSD analysis

1L

Usability

SW 846 Volatile Organic Analysis

Due to severe problems in the instrument calibration in the volatile analysis, selected sample

~ results were rejected. The findings were as follows:

1DPOY.REP
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. Due to continuing calibration %D problems, Vinyl acetate nondetected results were rejected in
samples 100-VLT630-017, 100-VLT630-020, and 100-VL1630-022

Due to surrogate, common laboratory contamination, and instrument calibration problems in the
volatile analysis, several samples were qualified as estimated. The findings were as follows:

. Due to surrogate recovery problems, all volatile results were qualified as estimated in two samples.
s Due to common laboratory contamination problems, Methylene chloride was qualified
nondetect in three samples, Acetone was qualified nondetect in eight samples, and 2-

Butanone was qualified nondetect in four samples.

. Due to continuing calibration %D problems, Acetone results were qualified as estimated
in eleven samples.

. All detected results reported below the RL were qualified as estimated.

Sample 100-VLT630-003 was reanalyzed due to surrogate recovery outside the QC limits. For
sample 100-VL T630-003, all volatile results should be considered the most usable. Since the
swrogate recovery was outside the QC limits, the volatile results for sample 100-VLT630-003RE

should not be considered usable.

SW 846 Semivolatile Oreanic Analysis

No results for semivolatile analysis were rejected in this SDG.

Due to common laboratory contamination, instrument calibration, and internal standard problems in the
semivolatile analysis, several samples were qualified as estimated. The findings were as follows:

- Due to commmon laboratory contamination problems, Butylbenzylphthalate was qualified nondetect
in one sample and Bis{2-ethythexyl)phthalate was qualified nondetect in five samples.
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. Due to continuing calibration %D problems, 2,4-Dinitrophenol nondetected results were
qualified as estimated in one sample.

. Due to internal standard area count problems, Di-n-octylphthalate, Benzo(b){luoranthene,
Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Benzo{g,h,i)perylene, and
Dibenzo(a,h)anthracene nondetected results were qualified as estimated in three samples and
Pyrene, Butylbenzylphthalate, 3,3"-Dichlorobenzidine, Benzo(a)anthracene, Bis(2-
ethylhexylphthalate, and Chrysene results were qualified as estimated in one sample.

s All detected results reported below the RL were qualified as estimated.

C. Samples 100-VL1630-001* and 100-VLT1630-017 were reextracted and reanalyzed due to internal

standard area counts ontside the QC limits. For sample 100-VLT630-001*, all semivolatile resuits
except Di-n-octylphthalate, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo{a)pyrene,
Indeno(1,2,3-cd)pyrene, Benzo{g,h,i)perylene, and Dibenzo(a,h)anthracene should be considered the
most usable. The Di-n-octylphthalate, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene,
Indeno(1,2,3-cd)pyrene, Benzo(g,h,i)perylene, and Dibenzo(a,h)anthracene resuits for sample 100-

VL T630-001RE* should be considered the most usable. For sample 100-VL1630-017, all semivolatile
results should not be considered usable. The semivolatile results for sample 100-VLT630-01 7RE
should be considered the most usable.

SW 846 PCB Analvsis

A No results for PCB analysis were rejected in this SDG.

B. Due to technical holding time, method blank contamination, surrogate, and compound
identification problems in the PCB analysis, several samples were qualified as estimated. The

findings were as follows:

. Due to techmical holding time exceedance problems, all PCB results were qualified as
estimated in one sample.

* Due to method blank contamination problems, PCB-1016 was qualified nondetect in four samples.
. Due to surrogate recovery probiems, all PCB results were qualified as estimated in three samples.
. Due to compound identification problems, PCB-1016 detected results were qualified as

nondetected in six samples.

. All detected results reported below the RL. were qualified as estimated.
C. No samples were reextracted or reanalyzed for PCB analysis in this SDG.
SW 846 Metals Analysis
A No results for metals analysis were rejected in this SDG.
B. Due to calibration and method blank contamination, ICP serial dilution, and ICP interference

check sample analysis problems in the metals analysis, several samples were qualified as
estimated The findings were as follows:

25
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Due to calibration and method blank contamination problems, Arsenic, Beryllium, Silver,
Thallium, and Vanadium were qualified nondetect in one sample, Cadminm was qualified
nondetect in five samples, Mercury was qualified nondetect in six samples, and Selenium
and Molybdenum were gualified nondetect in four samples.

Due to 1CP serial dilution %D problems, Copper and Lead detected results were qualified
as estimated in ten samples.

Due to ICP interference check sample problems, Silver nondetected results were qualified
as estimated in one sample and Arsenic, Thallium, Molybdenum, and Selenium results
were qualified as estimated in two samples.

Alldetected results reported above the MDL but below the RE-were qualified as estimated

C. No samples were reextracted or reanalyzed for metals analysis in this SDG.

TPH Gasoline Analysis

A, No results for TPH gasoline analysis were rejected in this SDG.

B. Due to problems in the TPH gasoline analysis, several samples were qualified as estimated. The
findings were as follows:

.

.

Al detected results reported below the RL were qualified as estimated.

All detected results flagged with a “Z” by the laboratory were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH gasoline analysis in this SDG.

TPH Extractable Analysis

A No results for TPH extractable analysis were rejected in this SDG.

B. Due to problems in the TPH extractable analysis, several samples were qualified as estimated.
The findings were as follows:

All detected tesults reported below the RL were qualified as estimated.

All detected results flagged with a “D” or “M” by the laboratory were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG.

Non-CLP Inorganic and Physical Analvsis

A, No results for non-CLP inorganic and physical analysis were rejected in this SDG.
B. No samples were reextracted or reanalyzed for non-CLP inorganic and physical analysis in this SDG.
26
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111 The guality control criteria reviewed, other than these discussed above, were met and are

considered acceptable. Sample resulis that were found to be estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for all purposes.
Based upon the cursory and full data validation, all other resulis are considered valid and usable

for all purposes,

27
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DATA VALIDATION REPORT

Site:

Contract Task Order (CTO) No.:

Fort r'win

(G10583.4.01.139.01.02

Laboratory: Applied P & Ch Laboratory

Data Reviewer: Richard Amano, Stella Cuenco, Erlinda Rauto, Pei Geng, Mark Greg,
Ming Hwang, and Steve Ziliak.

Fim/Proj. No: Laboratory Data Consultants, Inc./13125B

Review Date: February 8 through February 9, 2005

Sample Delivery Group (SDG) No :

Sample Nos.: 100-VLT630-018
100-VLT630-019
100-VLT630-021
100-VLT630-024

IDPO2

100-VLI630-025
100-VLT630-026
100-VLT630-027
100-VLT630-028

#* Fall Validation Sample

Matrix: Soil and Water

Collection Date(s): December 9, 2004

100-VLT630-013A
100-VLT630-018MS
100-VL1630-018DUP
100-VL1630-027MS

100-VLI630-027MS5D
100-VLI630-028MS

100-VLT630-028MSD
100-VL1630-028DUP

The data were gualified according to the U.S. Army Corps of Engineers (USACE) document "Environmental Data
Quality Management Program Specifications, USACE Sacramento District” (V ersion 1.08). Data validation
1

requirements are presented below.

[ certify that all data validation criteria outlined in the above referenced documents were assessed, and any
qualifications made to the data were in accordance with those documents. '

éﬂx\ (i snco

Certified by Richard Amano
Principal Chemist

IDPO2 REP
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DATA VALIDATION REQUIREMENTS

Full validation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

CLP Oreanic Parameters CLP Inorganic Parameters
* Holding times * Holding times
GC/MS instrumient performancecheck % Initialand continwing calibrations ————————
* Initial and continuing calibrations * Blanks
* Blanks * Matrix spike
* Surrogate recovery * L aboratory control sample o1 blank
* Matrix spike/matrix spike duplicate spike
* _ Laboratory control sample or blank spike * Field duplicates
* Field duplicates * Matrix duplicates
* Internal standard performance ICP interference check sample
1arget compound identification GFAA guality control
Tentatively identified compounds * ICP serial dilution
Compound quantitation Sample result verification
Reported detection limits Analyte quantitation
System performance Reported detection limits

* Overall assessment of data for the SDG * Overall assessment of data for the SDG

Non-CLP Organic and Inorganic Parameters

Method compliance

Holding times

Initial and continuing calibrations
Blanks

Matrix spike/matiix spike duplicate
Laboratory control sample or blank spike
Field duplicates

Matrix duaplicates

Surrogate recovery

Analyte quantitation

Reported detection limits

* Overall assessment of data for the SDG

A I T R R
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DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

uJ Estimated nondetected result

J Estimated detected result

——————————————————————————————— R Rejected result

NJ Tentatively Identified Compound (11C)

Data Validation Qualifier Codes

a Surtogate recovery exceedance

b [ aboratory method blank and common blank contamination

c Calibration exceedance

d Duplicate precision exceedance

e Matrix spike/laboratory control sample {L CS) recovery exceedance.
f Field blank contamination

g Quantification below reporting limit

k Holding time exceedance

i Internal standard exceedance

j Other qualifications

)
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DATA ASSESSMENT

VOLATILE ORGANIC ANALYSIS (EPA SW 846 Method 82608)

L Holding Times
A The 14 day analysis holding time requirement for soil and preserved waters was met,
IL Surrogate Recovery
A, The surrogate percent recoveries (%R) were within the QC limits.
111, Matrix Spike/Matrix Spike Duplicate (MS/MSD)
A " The MS/MSD analysis was performed on samples 100VLT630-001 and 100VLT1630-022. The
percent recoveries {(%R) and relative percent differences (RPD) were within the QC limits.
1v. Blank Spike or Laboratory Control Sample (LCS)
A The 1.CS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries
(%R)) were within the QC limits,
V. Blank Contamination
A Due to common laboratory contamination, the following results are considered nondetected (Ub).
» Methylene chloride in samples ~ 100-VLT630-018  100-VLT630-026  100-VL1630-028
100-VL.1630-025  100-VLT630-027  100-VLT630-018A
s Acetone in sample 100-VL1630-019
Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants when found
at levels less than 5x the RL in environmental samples and not found in the associated blanks.
B. No volatile contaminants were found in the method blanks. No volatile contaminants were found in the
trip blank sample 100-VL1630-021.
C. Due to field blank and equipment rinsate contamination, the following results are considered

1DPOZ REP
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nondetected (Uf).

» Chloroform in samples 100-VLT630-018 100-VL1630-026 100-VLT630-018A
100-VL 1630-025 100-VL 1630-027 ‘

» Dibromochloromethane in sample 100-VL1630-019



The following compounds were detected in the associated field blank or equipment tinsate at the
concentrations noted below.

Blank 1D Compound Concentration, ug/l.
100-VLT630-024 (field blank) Chloroform 06
100-VL 1630-024 (field blank) Dibromochloromethane 067
100-VL 1630-028 (equipment rinsate) Chloroform 85
100-VLT1630-028 (equipment rinsate}  Dibromochloromethane 0.60

Detected results less than 5x the blank contamination were qualified.

IDPO2. REF
Y HZO05

Calibrations

Initial calibration was performed using required standard concentrations. Percent relative standard
deviations (%RSD) were less than or equal to 30.0% for all volatile compounds, the coefficients

_ of determination (+*) were =0 990, and all of the initial calibration RRF values were greater than

or equal to 0.05 for all volatile compounds.

Continuing calibration was performed at the required frequencies as stated in the method. All of the
continuing calibration percent differences (%0D) between the initial calibration RRF and the
continuing calibration RRF were less than or equal to 25 0% and the initial calibration verification
(ICV) percent differences (%D} were less than or equal to 25.0% with the exceptions listed below.
Due to continuing calibration problems, the following nondetected results are rejected (Re).

» Acrylonitrile in sample 100-VL 1630-021

The relative response factors which did not meet the QC limit of = 0.05 are listed below.

Calibration Date Compound RRF
12/16/04 Acrylonitrile 0.048

Due to continuing calibration problems, the following nondetected results are rejected (Rc).
» Vinyl acetate in samples ~ 100-VLT630-019 100-VE T630-024 100-VL1630-028

The following continuing calibrations had percent differences (%D) of >50%

Calibration Date Compound %D
12/15/04 (G4279Q01)  Vinyl acetate 68.94
12/15/04 {(G42700Q01) Vinyl acetate 5840

Due to continuing calibration problems, the following nondetected results are qualified as estimated (UJc).

+ Acetone in samples 100-VL 1630-018 100-VLT1630-026 100-VLT630-018A
100-VL1630-025 i00-VLT1630-027

The following continuing calibrations had percent differences (%D) of >25%.



Calibration Date Compound %D

12/10/04 Acetone 3632
F. Due to continuing calibration problems, the following detected results are qualified as estimated (J+c).
» Acetone in sample 100-VL1630-019

The following continuing calibrations had percent differences (%D) of >25%.

Calibration Date Compound %D
12/15/04 Acetone 26,79

VII. Internal Standards

A, All internal standard area counts were within -50% to +100% of the associated calibration standard
and retention times were +£30 seconds of the associated calibration standard retention time.

VIIL. Field Duplicate

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications
A The following resulls are qualified as estimated (Jg).
. All VOA detected results reported below the RL.

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.
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SEMIVOLATILE ORGANIC ANALYSIS (EPA SW 846 Method 8270C)

i Holding Times
A, The 7 day extraction and 14 day extraction and 40 day analysis holding time requirements for
waters and soils were met.
1. Surrogate Recovery
A Sut 1'ogat§jae1'cen%1'eeﬂverfies{%}%}wers within QC limits
HI. Matrix Spike/Matrix Spike Duplicate (MS/MSD)
A The MS/MSD analysis was performed on sample 100-VLT630-027. The percent recoveries (%R)
and relative percent differences (RPD) were within the QC Hmits with the exceptions listed below.
B. The recoveries that did not meet the QC limits are listed below.
Sample [D Compound MS %R MSD %R QC Limits
100-VET630-027  2,4-Dinitrtoluene 117 - 42-115%
100-VLT630-627  4-Nitrophenol 110 - 11-105%
Although the above listed percent recoveries demonstrate a high bias, the associated sample
results were nondetected and therefore were not qualified.
Iv. Blank Spike or Laboratory Contrel Sample (LCS}
A The LCS/LCSD QC samples were analyzed as required under the TTEMI SOW., The percent
recoveries (%R) and relative percent differences (RPD) were within the QC limits.
V. Biank Contamination
A. Due to common laboratory contamination, the following results are considered nondetecied (Ub).,
= Bis(2-ethylhexyl)phthalate in samples  100-VLT630-018  100-VL1630-028
Dimethylphthalate, Diethylphthalate, Di-n-butylphthalate, Butylbenzylphthalate,
Bis(2-ethythexyl)phthalate, and Di-n-octylphthalate are considered common laboratory
contaminants when found at levels less than 5x the CRQL in environmental samples and not found
in the associated blanks.
B. No semivolatile contaminants were found in the field blank sample 100-VL 1630-024 or the

IDPOZREF
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equipmert rinsate sample 100-VL 1630-028.



V.

VIIL

IX.
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Calibrations

Initial calibration was performed wsing required standard concentrations. Percent relative standard
deviations {(%RSD) were less than or equal to 30.0% for all semivolatile compounds, the
coefficients of determination (1*) were 20 990, and all of the initial calibration RRF values were
greater than or equal to 0.05 for all semivolatile compounds.

Continuing calibration was performed at the required frequencies. All of the continuing
calibration percent differences {%D) between the initial calibration RRF and the continuing
calibration RRF were less than or equal to 25.0%, the initial calibration verification (ICV) percent
differences (%D) were less than or equal to 25.0%, and all of the continuing calibration RRF
values-were greater than or-equal to-0.05 with the exceptions listed below.

The following continuing calibrations had percent differences (YoD) 0of >25% .

Calibration Date Compound %D

12/16/04 Hexachlorocyclopentadiene 2899
Although the above listed percent differences demonstrate a high bias, the associated sample
resulis were nondetected and therefore were not qualified.
Internal Standards
Al internal standaird area counts were within -50% to +100% of the associated calibration standard and
retention times were 30 seconds of the associated calibration standard retention time.
Field Duplicate

No field duplicate samples were identified in this SDG.

Other Qualifications
The following results are qualified as estimated (Jg).
» All SVOA detected results reported below the RE.

Detected resulis reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.



Iv.
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POLYCHLORINATED BIPHENYL (PCB) ANALYSIS (EPA SW 846 Method 8052)
Holding Times
The 7 day extraction and 14 day extraction and 40 day analysis holding time requirements for

waters and soils were met.

Surrogate Recovery

Surrogate percent recoveries (YoR) were within the QC limits.

Matrix Spike/Matrix Spike Duplicate (MIS/MSD)

The MS/MSD analysis was petformed on sample 100-VL1630-013 The percent recoveries (20R)
and relative percent differences {RPD) were within the QC limits.

Blank Spike or Laboratory Control Sample (LCS)

The LCS/L.CSD QC samples were analyzed as required under the TTEMI SOW. The percent
recoveries (%R) and relative percent differences (RPD)} were within the QC limits.

Blank Contamination

Due to method blank contamination, the following results are considered nondetected (Ub)

s PCB-1016 in samples [00-VLT630-018 100-VLT630-027 100-VLT630-018A
100-VLT630-025

The following compound was detected in the associated method blank at the concentration noted below.

Compound Blank ID Concentration
PCB-1016 04G4242MBO1 2.6 ug/Kg

Detected results less than 5x the blank contamination were qualified,

Due to field blank and equipment rinsate contamination, the following results are considered
nondetected (Uf).

« PCB-1016 in sample 100-VL1630-015

The following compound was detected in the associated field blank and equipment rinsate at the
concentrations noted below.

Blank 1D Compound Concentration, pg/L
100-VLT630-024 (field blank) PCB-1016 0075
10



Blank ID Compound Concentration, pg/l
100-VLT630-028 (equipment rinsate)  PCB-1016 0.12

Detected results iess than 5x the maximum blank contamination were qualified.

VI Calibrations

A The initial calibration sequence was followed as required. Initial calibration of multicomponent
compounds was performed for both columns at proper frequencies. The retention time windows
were established according to the method.

B. The percent relative standard deviations (%RSD) of calibiation factors for all compounds were
within the 20.0% QC limits. The retention time windows were established according to the
method. All required peaks for multicomponent compounds were present.

C. Continuing calibration sequence was followed as required. No more than 12 hours clapsed
between continuing calibration analyses in an analytical sequence . The retention times (RT) of
all compounds were within the QC limits. The percent differences (%) of amount in Individual
Mix standards were within the 15.0% QC limits. The percent differences (%D) in the initial
calibration verification standards were within the 15.0% QC limits.

VII.  Field Duplicate

A No field duplicates were identified in this SDG.

VI, Compound ldentification
A Due to confirmation problems, the following results are considered nondetected (U1J7).
« PCB-1016 in sample H0-VLT630-024
The result reported was detecied below the RL, and a percent difference (%0D) greater than 25% was noted

in the anaiyte concentration between the quantitation column and the confirmation column. Further review
of the data determined that the result reported was a false positive. The %Ds are listed below.

Sample ID Compound %D
100-VLT630-024 PCB-1016 109

X, Other Qualifications
A The following results are qualified as estimated (Jg).
. Al PCB detected results reported below the R1..

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

11
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METALS ANALYSIS (by EPA SW 846 Method 6010B/7000)

Holding Times

The 6 month and 28 day holding time requirements were met for TAL Metals and Mercury, respectively.

Calibrations

Al instruments were calibrated daily and the proper number of standards were used in

HE
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accordance with-the SW-846 Methods-6010B/7000-

All initial and continuing calibration verifications (ICV and CCV) recoveries were within the 90-
110% QC Limits (80-120% for Mercury).

" Blank Contamination

Due to calibration and method blank contamination, the following results are considered nondetected (Ub).

» Antimony and Arsenic in sample  100-VL1630-019

» Barium in samples

» Cadmium in sample

» Copper and L ead in samples
» Mercury in samples

» Seleniwm in sample

« Silver in samples

 Thallitm in sample

100-VLT630-024

100-VL1630-018A

100-VLT1630-019

100-VLT630-019

100-VL1630-027

100-VLT630-019

100-VL1630-028

100-VLT630-028

100-VE 1630-028

100-VL1630-024 100-VL 1630-028

100-VLET630-024

The following metals were detected in the associated calibration and method blanks at the

concentrations noted below.

Analyte
Antimony
Arsenic
Arsenic
Barium
Cadmium
Cadmium
Copper
Lead
Mercury

Blank ID
ICB/CCB
PBW
ICB/CCB
ICB/CCB
PBS
ICB/CCB
ICB/CCB
ICB/CCB
PBW

12

Concentration
3.656 ug/L
15ug/l
2629 ug/L
1657 ug/L

0.020 mg/Kg
0.565 ug/1.

4732 ug/L.

1.743 ug/L
0.069 ug/L



Analyte Blank ID Concentration

Mercury ICB/CCB 0.070 ug/L
Selenium ICB/CCB -6.204 ug/L
Silver PBW 1.7 ug/L

Silver ICB/CCB 2438 ug/L
Thallium ICB/CCB 3,762 ug/L

Detected results less than 5x the maximum blank contamination were qualified.

B. No samples were qualified based on the metals contaminants found in the field blank sample 100-
VLT1630-024 or the equipment rinsate sample 100-VLT630-028.

v. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A The MS/MSD analyses were performed on sample 100-VLT1630-028 and a non client sample for all

metals. Percent recoveries (%R) were not within the 75-125% QC limits, Since the parent sample is a2 non-

client samle, no data were qualified. The relative percent differences (RPD) were within the QC limits.

V. Matrix Duplicate (DUP)

A The DUP analysis was performed on sample 100-VE 1630-028 and a non client sample for all
metals Relative percent differences (RPD) and differences were within the QC limits.

V1. Laboratory Contrel Sample (LCS)

A, The L CS/LCSD QC samples were analyzed as required under the TTEMI SOW . The percent
recoveries {%R) and relative percent differences (RPDY) were within the QC limits.

VII. ICP Serial Dilution

A, A non-client sample was used for the ICP serial ditution analysis. The percent difference between the original
sample result and the serial dilution result was not within the QC limits of 10% for analyte concentrations
greater than 50x the MDL. Since the parent sample is a non-client sample, no data were qualified.

VIil. Field Duplicate

A No field duplicate samples were identified in this SDG.

IDPOZ REP ] 3
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X Other Qualifications
A The following results are qualified as estimated (Jg).
. All metals results above the MDL but below the RL.

Results above the MDL but below the RL are considered qualitatively acceptable but quantitatively
unreliable due to uncertainties in the analytical precision near the limit of detection.

14
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TPH GASOLINE {TPHG) ANALYSIS

I Holding Times

A. The 14 day analysis holding time requirement for preserved waters and soils was met.

1 Surrogate Recovery

A, All surrogate recoveries (%oR) were within the QC limits.

IiL. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A The MS/MSD analysis was not performed for this SDG . Although this is a protocol violation, the

_ associated L CS/LCSD recoveries were within the QC limits and no data was qualified based on the

fack of MS/MSD analysis.

Iv. Blank Spike or Laboratory Control Sample (LCS)

A The LCS/LCSD QC samples were analyzed as required under the TTEMI SOW . The percent
recoveries (%R) and relative percent differences (RPD) were within the QC limits.

V. Blank Contamination

A, No samples were qualified based on the total petroleurn hydrocarbons as gasoline contaminants found
in the method blanks. No total petroleumn hydrocarbons as gasoline contaminants were found in the trip
blank sample 100-VLT630-021, the field blank sample 100-VL1630-024, or the equipment rinsate
sample 100-VL T1630-028.

VI Calibrations

A Initial calibration of compounds was performed as required by the method. The percent
relative standard deviations (%0RSD) of calibration factors for compounds were less than or
equal to 20.0% .

B Calibration verification was peiformed at required frequencies. The percent differences (%D)
of amounts in continuing standard mixtures were within the 15.0% QC limits and the initial
calibration verification {ICV) percent differences (%D) were within the 15 0% QC limits.

VII.  Field Duplicate

A No field duplicates were identified in this SDG.
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VII1. Other Qualifications

A No results were reported below the Tetra Tech EMI required report limit (RL).
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TPH EXTRACTABLE (TPHE) ANALYSIS

IDPOZREP
2005

L Holding Times
A, The 14 day and 7 day extraction and 40 day analysis holding time requirements for soils and waters
was met.

il Surrogate Recovery

A All surrogate recoveries (%R} were within the % QC limits

HE. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A.  The MS/MSD analysis was not performed for this SDG. Although this is a protocol violation, the
associated LCS/LCSD recoveries were within the QC limits and no data was qualified based on the
lack of MS/MSD analysis.

Iv. Blank Spike or Laboratory Control Sample (LCS)

Al The LCS/LCSD QC samples were analyzed as required under the TTEMI SOW. The percent
recoveries (YoR) and relative percent differences (RPD) were within the QC limits,

V. Blank Contamination
No TPHE contaminants were found in the method blanks, the field blank sample 100-VL T630-024, or the
equipment rinsate sample 100-VL 1630-028.

VI. Calibrations

A, Initial calibration of compounds was performed as required by the method. The percent relative
standard deviations (%RSD) of calibration factors for compounds were less than or equal to 20.0% .

B Calibration verification was performed at required frequencies. The pex cent differences (%D)
of amounts in continuing standard mixtures were within the 15.0% QC limits and the initial
calibration verification (ICV) percent differences (%D) were within the 15 0% QC Hmits

VII.  Field Duplicate

A No field duplicates were identified in this SDG.
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VIII. Other Qualifications
A The following results are gualified as estimated (Jg).
. All TPHE detected results reported below the Tetra Tech EMI required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

B. The following results are qualified as estimated (D).

s AHTPHE detectedresultsflagged-with-a“D* by the laboratory-
Detected results flagged D by the laboratory indicate that the standard fuel pattern resembles diesel.
C. The following results are qualified as estimated (M),
. All TPHE detected resulis flagged with a “M” by the laboratory .

Detected results flagged M by the laboratory indicate that the standard fuel pattern resembles motor oil.

18
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NON-CLP INORGANIC AND PHYSICAL ANALYSIS

The following non-CLP inorganic and physical pmﬁmeters were analyzed for: Flashpoint, pH, Reactive
Cyanide, and Reactive Sulfide

1. Holding Times

Al The 28 day analysis holding time requirement for pH (soils), the 14 day analysis holding time requirement
for Flashpoint and Reactive Cyanide, and the 7 day analysis holding time requirement for Reactive
Sulfide were met.

IL Calibrations

A. Al instruments were calibrated daily and the proper number of standards were used as required by the
methods. All Initial and Continuing calibration verifications were performed at the proper frequency and

- percent recoveries (%R) were within the 90-110% QC limits and all initial calibration
correlation coefficients were > to 0995 .

T Blank Centamination

A. No contaminant concentrations were detected in the method blanks. No field blank samples were
identified in this SDG.

V. Matrix Spike (MS)

A The MS analysis was performed on sample 100-VLT630-018 for Reactive Cyanide and Reactive Sulfide.
Percent recoveries (%R) were within the QC Himits and relative percent differences (RPD) were within
the £20% QC limits for inorganic analyses and the <10% QC limits for physical analysis with the
exceptions listed below.

B. Due to a severe problem in the MS analysis, the following nondetected results are rejected (Re).

» Reactive Cyanide in samples 100-VLT630-018 100-VLT630-018A
The 1ecoveries that did not meet the QC limits are listed below

Sample ID Analyte %R QC Limits

100-VLT630-018 Reactive Cyanide 3 75-125%
Spike recoveries below 30% indicate that detects may be biased low and false nondetects may have
been reported.

C. Due to accuracy probiems in the MS analysis, the following nondetected results are qualified as
estimated (Ule).

» Reactive Sulfide in samples 100-VLT630-018 100-VLT630-018A

1DPG2 REF 1 9
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The recoveries that did not meet the QC limits are listed below.

Sample 1D Anajvte %R QC Limits
100-VLT630-018 Reactive Sulfide 35 75-125%

Spike recoveries between 30-74% indicate that detects may be biased low and false nondetects may
have been reported.

V. Matrix Duplicate (DUP)

Al The DUP analysis was not performed for this SDG. Although this is a protocol violation, the
associated LCS/L CSD relative percent differences (RPD) were within the QC limits and no data
was qualified based on the lack of DUP analysis

V1. ~ Laboratory Control Sample (LCS)

A The LCS/LCSD QC samples were analyzed as required under the TTEMI SOW . The percent
recoveries (%R) and relative percent differences (RPD) were within QC limits with the exceptions
listed below.

B. Due to a problem in the LCS/E CSD, the following nondetected results are rejected (Re),

¢ Reactive Cyanide in samples 100-VL 1630-018 100-VLT630-018A

The results obtained in the analysis of the I CS$/I CSD which were not within the control limits are
shown below.

LCSID Analyte LCS% R LCSD %R QC Limits RPD QC Limits
LCS/AL.CSD  Reactive Cyanide 3 3 80-120% - -

LCS/LCSD percent recoveries below 50% indicate a severe deficiency in the preparation and
analysis of the samples.

C Due to a problem in the L CS/L.CSD, the following nondetected results are qualified as estimated (UJe).

¢ Reactive Sulfide in samples 100-VL1630-018 100-YLT630-018A

The results obtained in the analysis of the LCS/LCSD which were not within the control limits are
shown below,

LCSID Analyte LCS% R LCSB %R QC Limits RPD QC Limits
LCSA.CSD  Reactive Sulfide 34 38 80-120% - -

Detected results may be biased low and false nondetects may have been reported.

20
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VII.  Field Duplicate

A No field duplicate samples were identified in this SDG.

VIII. Other Qualifications

A No results were reported below the RE .
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OVERALL ASSESSMENT OF DATA

I. Method Compliance and Additional Comments
A All analyses were conducted within all specifications of the requested methods with the exception
listed below.

° For the IPHG and TPHE analyses, the MS/MSD analysis was not performed for this SDG
Although this is a protocol violation, the assoctated I CS/L.CSD recoveries were within the
QC limits and no data was qualified based on the lack of MS/MSD analysis,

. Forthe non=CEP-inorganic and physical analysis, the DPUP analysis was mot performed for
this SDG. Although this is a protocol violation, the associated LCS/LCSD relative percent
differences (RPD) were within the QC limits and no data was qualified based on the tack of
DUP analysis.

II.  ~ Usability
SW 846 Volatile Organic Analysis

A Due to severe problems in the instrument calibration in the volatile analysis, selected sample
results were rejected. The findings were as follows:

. Due to continuing calibration RRF problems, Acrylonitrile nondetected results were rejected
in sample 100-VLT1630-021.

. Due to continuing calibration %D problems, Vinyl acetate nondetected results were rejected in
samples 100-VL T630-019, 100-VLT630-024, and 100-VL T630-028.

B. Due to common laboratory and field blank contamination and instrument calibration problems in
the volatile analysis, several samples were qualified as estimated. The findings were as follows:

. Due to common laboratory contamination problems, Methylene chloride was qualified
nondetect in six samples and Acetone was qualified nondetect in one sample.

. Due to field blank and equipment rinsate contamination problems, Chioroform was
gualified nondetect in five samples and Dibromochloromethane was qualified nondetect
in one sample.

. Due to continuing calibration %D problems, Acetone nondetected results were qualified
as estimated in one sample and Acetone detected results were qualified as estimated in
five samples.

* All detected results reported below the RL were qualified as estimated.

C No samples were reexiracted or reanalyzed for volatile analysis in this SDG.

SW 846 Semivolatile Organic Analysis

A No results for semivolatile analysis were rejected in this SDG

1DPOZ REP
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B. Due to common laboratory contamination in the semivolatile analysis, several samples were qualified as
estimated The findings were as follows:

Due to comman laboratory contamination problems, Bis(2-ethylhexyl)phthalate was qualified
nondetect in two samples.

All detected resulis reporied below the RL were qualified as estimated.

C No samples were reextracted or reanalyzed for semivolatile analysis in this SDG.

SW 846 PCB Analysis

A No results for PCBamalysis were rejected inrthis SDG-

B. Due to method blank and field blank contamination and compound identification problems in the
PCB analysis, several samples were qualified as estimated. The findings were as follows:

Due to method blank contamination problems, PCB-1016 was qualified nondetect in four samples.

Due to field blank and equipment rinsate contamination problems, PCB-1016 was qualified
nondetect in one sample.

Due to compound identification problems, PCB-1016 detected results were qualified as
nondetected in one sample.

All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for PCB analysis in this SDG

SW 846 Metals Analysis

A No results for metals analysis were rejected in this SDG.

B. Due to calibration and method blank contamination problems in the metals analysis, several
samples were qualified as estimated. Lhe findings were as follows:

Due to calibration and method blank contamination problems, Antimony, Arsenic,
Cadmium, Selenium, and Thallium were qualified nondetect in one sample, Barium,
Copper, Lead, and Silver were qualified nondetect in two samples, and Mercury was
qualified nondetect in three samples.

All detected results reported above the MDL but below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for metals analysis in this SDG.

TPH Gasoline Analysis

A. No results for TPH gasoline analysis were rejected in this SDG.
B No samples were reextracted or reanalyzed for TPH gasoline analysis in this SDG
IDPOZ.REP 23
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TPH Extractable Analvsis

No results for 1PH extractable analysis were rejected in this SDG.

Due to problems in the TPH extractable analysis, several samples were qualified as estimated.
The findings were as follows:

. All detected results reported below the RL were qualified as estimated.
. All detected resulis flagged with a “D” or “M” by the laboratory were qualified as estimated.

No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG.

Non-CLP Inorganic and Physical Analysis

Due to severe problems in the MS and LCS/LCSD in the non-CL P inorganic and physical
analysis, selected sample results were rejected. The findings were as follows:

. Due to MS recovery problems, Reactive Cyanide nondetected results were rejected in samples
100-VLT630-018 and 100-VLT630-018A.

. Due to LCS/LCSD recovery problems, Reactive Cyanide nondetected results were rejected in
samples 100-VL.1630-018 and 100-VLT630-018A.

Due to problems in MS and LCS/1 CSD in the non-CLP inorganic and physical analysis, several
samples were qualified as estimated. The findings were as follows:

. Due to MS recovery problems, Reactive Sulfide nondetected results were qualified as
estimated in two samples.

) Due to LCS/LCSD recovery problems, Reactive Sulfide nondetected results were
qualified as estimated in two samples.

No samples were reextracted or reanalyzed for non-CLP inorganic and physical analysis in this SDG.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated () are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for all purposes.
Based upon the cursory data validation, all other results are considered valid and usable for all

putposes.
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